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NOW—PRECISION TESTING FOR YOU! 


ROTAX TEST RIGS FOR 
ALL ELECTRIC MOTORS 


VERSATILE DYNAMOMETER 


Length Height Width 
33-25” 58-50” 47-00” 


e Motor load provided by a D.C. generator in conjunction with 
variable load banks e Instruments conveniently placed for constant 
observation e Motor torque measured by precision instrument 
e Controls easily accessible at front of panel e All steel cabinet 
with hammered-blue finish. 


Now you can apply to vour electric 
motors the advanced testing stand- 
ards applied to the accessories of 
Britain’s finest aircraft. For Rotax 
dynamometers are now available 
for general use. 

The instrument shown gives 
precision test results on con- 
tinuous and intermittent rated 
motors between 5 and 20 h.p., 
with speeds between 3,000 and 
10,000 r.p.m. Motors of clockwise 
and anti-clockwise rotation can 
be accommodated. 


BIG RANGE... 
COMPLETE SERVICE 


One of our standard dynamo- 
meters is almost certain to suit 
your needs, but if you require a 
more specialised instrument our 
engineers will be glad to advise you. 


For further information on Rotax 
Test Rigs, please write or 
telephone. 


INDUSTRIAL GROUP 


WILLESDEN JUNCTION, LONDON, N.W.10. (ELGar 7777) 


LUCAS-ROTAX (AUSTRALIA) PTY., LTD. Melbourne and Sydney, Australia 
LUCAS-ROTAX LTD. Toronto, Montreal and Vancouver, Canada 


Second class postage paid at New York, N.Y. 
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Palmer™ 
Parmatic 
filters 


SPECIALLY DESIGNED FOR AIRGRAFT 


The technically advanced filter 


. .. technically advanced because it enables you to choose the 
best filter medium for the job, including stainless steel mesh 
with its high-permeability advantages for appropriate 
applications. This unfettered choice of media is backed by 
high performance/weight-and-volume ratio, minimum 
pressure drop, easy maintenance, and all the other aircraft 
filtration requirements that creative engineering has put into 
Palmer Parmatic Filters. Palmer Parmatic is more than a 
technically advanced filter, it is a filtration service. 


(Palmer 


Palmer Aero Products Ltd st. LtoNDON 
AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 
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lightweight 
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high-intensity 
traffic control 
signalling lamp 


Signal clearly visible in bright sun- 
light. The beam is narrow and well 
defined to minimise possibility 
of signal being received simul- 
taneously by adjacent aircraft. 
Special signalling shutters instead 
of tilting reflector further safe- 
guards against this risk. Light 
enough to be handled by pistol 
grip but also available for 
counterbalanced ceiling suspen- 
sion at any height between 4 ft. 
and 9 ft. above floor level. 


THE GENERAL ELECTRIC CO. LTD 


MAGNET HOUSE, KINGSWAY LONDON, W.C.2, 


obstruction light 


A special unit for use in situations 
where a warning light giving a 
relatively high intensity and long 
life is essential. Power Station 
Chimneys and Cooling Towers, 
for example. 

Neon Tubing in helical form gives 
the required distribution of red light 
without losses due to colour filters. 
The body of the unit and all external 
components are made of non- 
ferrous alloy to withstand corrosive 
conditions, and contains the lamp 
operating gear. 
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Daily Mail 


£10,000 


Bleriot Anniversary 
R ace The Daily Mail offers £10,000 in prizes for a 


race between Marble Arch in London and the Arc 
de Triomphe in Paris to mark the 50th anniversary of | 
Bleriot’s historic first flight across the English Channel 
which on July 25, 1909, won him the Daily Mail prize of 
£1,000. 

In the same spirit as that great enterprise of 50 years 
ago, the Daily Mail will stage this new competition between 
July 13 and July 23, 1959. 


FIRST PRIZE: £5,000 and Trophy The race is being organised in association with 
the Royal Aero Club of the United Kingdom and 
SECOND PRIZE: £2,500 under the regulations of the Federation Aero- ce 
THIRD PRIZE - £1,500 nautique Internationale. Competitors may make i 
as many attempts as they wish within the 
The winners will be the competitors who period of the competition. 
travel from the Arc de Triomphe to Marble The race is open to competitors of any 
Arch or from Marble Arch to the Arc de nationality. They may use any combination of 
Triomphe in the shortest times. any number and types of conveyances to make 
An additional special prize of £1,000 will the journey. 
be awarded to the individual competitor For example, a competitor may use a combination 
who in the opinion of the Daily Mail makes of fast car, helicopter, and a jet aircraft. On 
the most praiseworthy attempt. the other hand a competitor could, if he wished, 
In making this last award consideration will use any form of public transport for the whole 
be given to the time taken to make the journey, or part of the journey. 
the originality and ingenuity of the method Nothing is barred to competitors provided they 
used, and the value of the example set by the do not transgress the laws and regulations of 
competitor in providing personal transport. the countries they pass through or fly over. 


Full rules and entry form for the race can be obtained 
from: Daily Mail Bleriot Anniversary Race, Daily Mail, 
Northcliffe House, London, E.C.4, or the Aviation Secre- 
tary, The Royal Aero Club, 19, Park Lane, London, W.1. 


| 

| | 
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Daily Mail enterprise 
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Precision ication work 
in Heat- ig steel for 


-A.P. development 
production facilities for | 
Guided Missile work, 

offer manufacturers in. 
the industry a first c 
fabrication service in 
heat-resisting steels for 

components and ancillary 


BURNLEY AIRCRAFT 


x 
4 
‘a ff 4 
INDUSTRIAL FABRICATION DIVISION : Grosvenor St., Stoneyholme, Burnley. Telephone: 3184 
i  Assodk h RENFREW AIRCRAFT & ENGINEERING CO. LTD RENFREW, ONTARIO, CANA 
ty 
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IN OPERATIONAL SERVICE 


With the selection by West Germany 
of Lockheed’s F-104 Starfighter, the 
services of the world’s most thoroughly 
tested and efficient interceptor are made 
available to NATO defense forces. 

In addition to its amazing multi-mission 
capability the F-104 has demonstrated 
the following advantages during more 
than one year’s operational service with 
the USAF: 


Low cost maintenance PROVEN 
Low cost operation ..... PROVEN 
World’s fastest (1404 mph) PROVEN 
World’s highest (91,243 ft.) PROVEN 
Simplified transition training PROVEN 


Never before has a single airplane done 


so many things so well as the present 
US Air Force version: Interception, Air 
Superiority and Bombing—and with so 
low proven maintenance and operating 
costs. 

In addition to holding the world speed 
and altitude records the F-104 recently 
established seven time-to-climb records. 
The famous “missile with a man in it” 
has been still further developed to meet 
the specific needs of West Germany and 
other allies requiring a multi-purpose 
fighter instead of several separate air- 
craft for specialised needs. 

To this already amazing performance is 
being added all-weather capability for 
fighter bomber and interceptor missions 


and also an advanced reconnaissance 
capability. 

West Germany selected the Starfighter 
for purchase and manufacture under li- 
cence after a two-year evaluation period 
during which Defense Ministry experts 
investigated and flight-tested airplanes 
made by 12 competing manufacturers. 
The licensing of German manufacturers 
to produce this advanced version will 
make it available to West European na- 
tions at relatively low cost. 


Jet Transports - Jet Fighters - Jet Trainers - Commercial 
& Military Prop-Jet Transports - Rocketry Ballistic Mis- 
sile Research & Development Weapons Systems Man- 
agement Anti-Submarine Patrol Aircraft Nuclear 
Powered Flight - Advanced Electronics - Airborne Early 
Warning Aircraft Airport Management Nuclear Re 
actor Design & Development Ground Support Equip 
ment - World-Wide Aircraft Maintenance 
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cooling 
fan 

for 
electronic 
equipment 
by 


AIRSCREW 


For over 30 years AIRSCREW have 
been designing and building fans for 
aircraft. This long experience is put to 
good use in the Handley Page ‘Victor’ 
Cooling Fan. A centrifugal fan, it cools 
the electronic equipment of the ‘ Victor’ 
while the aircraft is on the ground and 


ram air is not available. 


talk to 


first for fans 


to Handley Page 
50th Anniversary 


‘ 


Congratulations 


HANDLEY PAGE ‘VICTOR’ 


The Airscrew Company & Jicwood Ltd. 
Weybridge . Surrey 
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FLYING POWER... 


The power to shock a jet into life, electric power to 
make cockpit and cabin bright, power to keep the 
compass true and control sure . . . this is what we 
mean by flying power. From jet ignition to complete 
electric installations, BTH are supplying this flying 
power for today’s leading aircraft. 

The Company is proud that its equipment has 
been supplied fer many years to Handley Page 
Ltd., to whom we offer our congratulations on 
attaining their 50th Anniversary. 


A.C. and D.C. motors and generators. 
Motor generating sets with electronic regulators. 
Gas-operated turbo starters - Magnetos 


electrical equipment for aircraft 


THE BRITISH THOMSON-HOUSTON COMPANY LTD 
COVENTRY - ENGLAND 
an A.£.i. Company A5266 
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developments 


HIGH PRESSURE REDUCING VALVES 
Even when the pressure ratio 

is high, Hymatic reducing valves 

still maintain a close pressure control 
over a wide range of flows. This 

makes possible the use of high 

storage pressures giving a saving of 
space and weight. Applications are 
pressurisation and purging of fuelsystems, 
cooling air supply to, and pressurising 
of, electronic equipment. The Hymatic 
valve PS.64 is an example. It reduces 
inlet pressures between 150 and 4500 
p-S.i. to 0-5 p.s.i. and precisely controls 
the outlet to within + 0-1 p.s.i. with 
varying flows upwards of 90 c.f.m. 


Hymatic, as leading 

engineers in the Aircraft 
equipment field, have 

been responsible for the design 


and precision manufacturing of eas by Hymatie 


many products, including: 


Non-return valves 

Pressure maintaining valves 
Stop valves 

Ventilated suit system equipment 


Sequence valves 
Hot air reducing valves = THE HYMATIC ENGINEERING 


Test rigs “tg 
COMPANY LIMITED 
High flow reducing valves 


REDDITCH - WORCESTERSHIRE 


Congratulations to Handley Page Ltd. on their 50th Anniversary 
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Graviner congratulate 
HANDLEY PAGE 


on their 


d0th Anniversary 


.. first in airborne 
fire protection 
equipment 


COLNBROOK - SLOUGH - BUCKS 
Telephone : Colnbrook 2345 


Ges 


Congratulations to 


HANDLEY PAGE LIMITED 


on their 50th Anniversary 


As pioneer Seating and Soundproofing 
Manufacturers, we are proud of our 
association with Handley Page Ltd. 


over many of those 50 years 


L. A. RUMBOLD & Co., Lro., KILBURN, LONDON, N.W.6 


TELEPHONE: MAIDA VALE 7366-7-8 
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Congratulations to 
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Handley Page 
on their 50th Anniversary : 
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Teddington products include: 


* Bomb bay heating equipment 


* 


Rudder bias control gear 


* Fuel tank pressurisation equipment 


AIR/GAS SUPPLY 


Wing and tail de-icing equipment 


* Cabin temperature and pressurisation Used in Teddington Fuel Tank Pres- 
. surisation system. Servo controlled 
control equipment 


valve, to regulate admission of com- 
pressed air or nitrogen to the tanks. 


TEDDINGTON AIRCRAFT CONTROLS LTD - MERTHYR TYDFIL - SOUTH WALES _ Tel: Merthyr Tydfil 3261 
London Office: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX Telephone: Colnbrook 2202/3/4 


REGO TRADE MARK 


TAC 203 


| 
| 
| 
| = 
8 


10 JUNE 5, 1959 
HARROW HAMPDEN HALIFAX 
Congratulations to 
HANDLEY PAGE LIMITED 
on their 50th Anniversary 
E T 
rt We are proud to be associated with 
oO . > N 
: this fine range of aircraft - 
D S 
BLOCTUBE CONTROLS LIMITED 
AYLESBURY BUCKS 
HERMES HERALD VICTOR 

Atten. years ef | 
rea te He FIREPROOF TANKS 
LIMITED 
/ Congratulations to 
! HANDLEY PAGE LTD. 
now. celebratir years 
"0 Aviation Industry 
heart 
+ ° Flexible fuel tanks fitted to 
conqredulec HANDLEY PAGE aircraft 
tr are manufactured by 
FIREPROOF TANKS LTD 
} THE AIRPORT, PORTSMOUTH, HANTS. TEL. 6239]-2-3-4 
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NEWMARK SALUTES HANDLEY PAGE 


Newmark offer Handley Page 
congratulations on the 

occasion of their 

fiftieth anniversary. They are proud 
to be associated with the 
company’s aircraft programme in 
the provision of automatic ° 
stability aids. 


NEWMARK 


INSTRUMENT DIVISION 


AIRCRAFT CONTROL SYSTEMS 


LOUIS NEWMARK LTD PURLEY WAY CROYDON 


“er 

| 50 YEARS OF ACHIEVEMENT - 
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FAIRE? 


THE 


ROTODYSH#E 


A Subsidiary of The Fairey Company Limited 


at. 
€ 


“ 


TRAVEL 


This aircraft represents leadership for Britain in the newest field 
of air transport. 

First, because it’s first—the first true vertical take-off airliner; 
it can operate high-load passenger, freight or mixed services from 
airfields no bigger than a couple of tennis courts, over stage lengths 
up to some 600 miles. Second—because it revolutionises accepted 
ideas of rotary-wing operating economics. For years now heli- 
copters have been acknowledged as expensive to operate: but 
the Rotodyne, which does all that helicopters can do and more, 
is not a helicopter—and is a sound economic proposition. 

Third, the Rotodyne is the world’s fastest rotary-wing aircraft, 
and holds a new world record to prove it. The Rotodyne’s great 
superiority in speed—and in safety—is an important factor in its 
operational effectiveness. 

In the Fairey Rotodyne we see the promise of tomorrow’s 
airbus systems. Air travel everyday, everywhere. Look forward 
to Rotodyne travel! 


FAIREY AVIATION LTD-HAYES:-MIDDLESEX 
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Fifty Years at the Wheel 


No one man has imprinted his personality more firmly on the fabric 
of British aeronautical enterprise than has Sir Frederick Handley Page, 
C.B.E., Hon.F.R.Ae.S., Hon.M.Inst.T., F.C.G.1, Hon.F.1.Ae.S., 
Hon.A.R.I.B.A. and Her Majesty’s Lord Lieutenant of Middlesex 
since 1956. 

The entry under his name in “ Who’s Who” shows the infinite 
variety of his interests, and, though the “ Who’s Who” shows also 
that Sir Frederick was born in 1885, his present hale and hearty self 
demonstrates that the years have done nothing to whittle down his 
capacity for enjoyment nor the gusto with which he tackles each new 
undertaking. It is difficult to recall aviation events of importance at 
which Sir Frederick has not been present. And if we can testify to 
this from our own experience, it has to be recalled that Sir Frederick 
attends many events in addition outside the realm of aviation. 

About one-quarter of the text pages in this issue of THE AEROPLANE 
AND ASTRONAUTICS are devoted to telling in summary form the history 
of the first fifty years of the private enterprise which Sir Frederick 
founded in June, 1909, and has managed with remarkable shrewdness 
ever since. Today the vast plant at Radlett is turning out the manned 
bomber which the R.A.F. is expecting to serve it for ten years. It is 
no fault of Sir Frederick’s that the airlines have not yet taken 
advantage of the laminar flow transport which he is so confident 
could reduce costs and yet have an enhanced performance. 

All will join with us in wishing him and the world-famous business 
he has brought along so well for its first half-century continuing 
success. 


Back to Bombers 


It is only two years and two months since the much-quoted White 
Paper on Defence (Cmnd 124) brought to a head all the questions 
which had been going the rounds about the relative priorities of 
unmanned missiles and manned aircraft. As a statement of Govern- 
ment policy it was largely regarded as a “ black” paper in that it 
appeared to forecast the end of manned aircraft for the Royal Air 
Force and in consequence the cessation of all research and develop- 
ment work connected with them. From that extreme position the 
pendulum has been slowly swinging towards a more balanced state. An 
order for a new manned aircraft for the R.A.F. has been announced. 
Alas! a decision is still awaited about the supersonic transport. 

In this transition period when the R.A.F. and the Army have begun 
to train units to operate Bloodhound and Thunderbird ground-to-air 
missiles it makes for hard thinking to learn that in the United States 
there is considerable activity in the study of the air-launched ballistic 
missile. This, though related to, is something much more than, an 
air-to-air guided missile. And in relation to the White Paper on 
Defence (Cmnd 124) it is certainly ironical to be informed that in the 
American view a new breed of aircraft, and manned at that, is needed 
to carry and launch the next generation of ballistic missile. 

Idea of an air-launched ballistic missile is not new and there has 
been talk for some time about CAMAL, the initial letters of which stand 
for Continuously Airborne Missile Launcher and Low Level System. 
An aircraft for such a function might conceivably be nuclear 
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ROYAL INSPECTION.—On 
May 29 H.R.H. the Duchess 
of Kent visited R.A.F. 
Colerne and saw flying and 
static displays illustrating the 
activities of Transport 
Command. During her tour 
of the station Her Royal 
Highness was accompanied 
by the A.O.C.-in-C., Air 
Marshal Sir Denis F. H. 
Barnett, who can be seen in 
the background. Behind 
him is an R.A.F. Britannia. 


powered, though in these days of well-developed flight 
refuelling, extended flights of very long duration are 
possible with more conventional powerplants. 

According to our U.S. contemporary Missiles and 
Rockets, the Douglas Aircraft Company has been awarded 
a contract out of 14 competitors and has been given six 
mouths to produce a refined design and cost study as part 
of its development programme for the ALBM. It seems 
that the two-stage solid fuel missile will be based on a 
scheme already proved feasible by the firing of test- 
vehicles designed by other American aircraft companies 
who were also competitors for the development contract. 
The ALBM is to deliver a nuclear warhead over a range 
of more than 1,000 miles and is to be launched from 
supersonic bombers flying at heights of 70,000 ft. or more. 
In such circumstances it seems difficult to work out means 
of intercepting and destroying such devices. 


Aeroflot and Decca 


There are a number of interesting implications in the 
news, briefly reported in our issue of May 22 (p. 587), that 
Aeroflot is to make a six-month trial of the Decca Navi- 
gator and Flight Log, using this equipment in two Tu-104s 


Photograph copyright ‘The Aeroplane and Astronautics” 
flying on the operator's European extension 
One is that, apart from any technical and operational 
advantages of the system, Decca is a fairly obvious poli- 
tical choice for use at least on the international routes 
into Europe and in the Moscow area. Although vor 
ground-based and airborne equipment would he made 
available to Aeroflot, it seems to be unlikely that the mili- 
tary-sponsored DMET equipment would be released by the 
U.S.A. for use by airlines in the Communist bloc. 
Another is that a major reciprocal operator, B.E.A., 
supports the use of Decca, so both Aeroflot and B.E.A. 
would find it of mutual advantage to use the system in 
the two main terminal areas. Certainly Aeroflot will find 
it to be a considerable advantage when flying in the 
London control area and on local airways. Coverage is 
reasonably good in Europe—and certainly in those areas, 
apart from that of the Balkans, which are served by the 
Russian airline. Present proposals do not apparently 
involve the prospect of laying down transmitters to cover 
all the major routes within the U.S.S.R., but the installa- 
tion of two chains—one to serve the Moscow area and 
another to provide an accurate track guide between the 
Moscow and existing Baltic coverage are envisaged. 


roules. 


Bring in the Radio 

A major, but seldom remembered, reason for the lack 
of post-War developments in private flying on this side of 
the Atlantic is the fact that aircraft owners and club pilots 
have had to persist in the /aissez faire navigational tradi- 
tion of an earlier era. Circumstances have not permitted 
them to learn the trick of making themselves into little 
transport units which can be fitted into an overall air 
traffic control pattern. 

The fault is not theirs—though more effort and encour- 
agement from the bodies which look after them might 
have got things rolling after the War when the use of R/1 
had become commonplace. Few of our light aeroplanes 
have been designed to take communication and navigation 
etceteras, and, even if the requirements had been met, the 
available equipment has been much too expensive and 
power-consuming to be seriously considered. So the private 
owners and club pilots have goi used to doing without and 
have consequently been considered to be potential 
nuisances by those looking after public transport aeroplanes. 

In America the development of private flying has been 
on a different scale. The owners, individual or corporate, 
and the manufacturers have appreciated the need for com- 
munication and navigation facilities and the available air- 
craft—expensive and sophisticated by our standards—have 
been designed so that they could be equipped like little 
airliners. The use of R/T is almost universal, radio equip- 
ment is available at more or less commercial prices, and 
airborne aids are used as a matter of course. 


EARLY WARNING.—A Fairey Gannet AEW.3 with its charac- 
teristic ventral radome takes off from the angled deck of H.M.S. 
“Victorious "’ during recent deck-landing trials of this type. 
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Gloster Technical Developments 
FURTHER step towards rationalization of arrangements 
within the Hawker Siddeley Group was announced last 

week. On June 1 the Technical Developments Division of the 
Gloster Aircraft Co. was taken over by Sir W. G. Armstrong 
Whitworth Aircraft, Ltd. The Division will continue to manu- 
facture its existing range of products and will also assist in 
the production of items for A.W.A.’s commercial electronic 
department. 

Manager of this reconstituted division will be Mr. E. W. 
Absolon, who has been chief engineer of the Gloster Technical 
Developments Division. The deputy divisional manager will 
be Mr. A. E. Martin, who has been in charge of the A.W.A. 
commercial electronics division and will now move to 
Gloucester. Sales and marketing of products from both the 
Gloucester and Coventry factories will be the responsibility of 


Mr. P. Emmett, sales manager of the Gloster Technical 
Developments Division. 
In the official announcement of these changes it is stated 


that the takeover will bring together two departments producing 
a complementary range of instrumentation, automation and 
radio equipment as well as systems for aircraft and missiles. — 

No news is given of future plans for the aircraft section of 
Glosters whose current Javelin production programme is likely 
to come to an end in the next six months or so. Presumably 
both the manufacturing and design teams will be kept in 
being on sub-contract work so that should, in due course, a 
new project materialize there will be a good nucleus of skills 
to deal with it. 

Other work at present under way at Gloster’s Hucclecote 
factory is the manufacture of agricultural equipment and vend- 
ing machinery. This is part of Gloster’s diversification pro- 
gramme and will continue as a separate section unaffected by 
the transfer of the Technical Developments Division 


Thunderbird With the Army 


RAINING of the first Army regiment to operate English 

Electric Thunderbird surface-to-air missiles will begin this 
month at the School of Anti-Aircraft Artillery at Manorbier 
in Pembrokeshire. Two artillery regiments are to be trained 
and equipped with this missile by the end of 1960. Thunder- 
birds will enter operational service with the first of these 
regiments by about this time next year. 

Thunderbird has been designed to form a mobile missile 
system which will move with the Army in the field and protect 
it from aerial attack and reconnaissance. Air defence of Army 


bases in Britain is the responsibility of the R.A.F. and 
Thunderbirds will thus be operated by the Army in overseas 
theatres. The missile system can be transported by air 


with the exception of its large tactical-control radar vehicle 


ARMY THUNDERBIRD.—At the 


Army School of Anti-Aircraft 
Artillery, instructors have now 
been trained in Thunderbird 


operation; here a practice drill 
nears completion. These instruc- 
tors will start the training of the 
Army’s first Thunderbird regi- 
ment this month and the missile 
will be operational with the 
regiment in about 12 months’ 
time. 
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The two Army regiments will have the Mk. | Thunderbird; 
this will give them experience in anti-aircraft missile operation 
and prepare the way for the more advanced Mk. 2 Thunderbird, 
now under development, which will have a greater range and 
a guidance system less vulnerable to counter-measures than 
that of the current missile 

Each Thunderbird regiment will have two batteries which 
can operate independently The equipment of each battery 
includes a tactical-control radar with I.F.F., a tracking and 
illuminating radar, a battery command post, a launch control 
post and four missile launchers. 

It also has facilities for assembling the missiles in the field 
and giving them simple “ go—no go” checkout tests before 
they are taken to the launchers. All the equipment is based 
on standard Service vehicles 

When a battery is in the field it should receive early warn- 
ing of an enemy attack from the R.A.F. warning system. Its 
target is picked up by the tactical-control radar as soon as 
it is within range and information on its position is given to 
the target-illuminating radar. When this radar set is locked 
on to the target, missiles can be launched to home on reflec- 
tions from the target. 

As constituted at present batteries have a limited target- 
handling capacity because each has only one target-illuminating 
radar. But during a visit to Manorbier it was emphasized 
that the Army consider the interception of reconnaissance 
aircraft, which normally operate singly, to be perhaps the 
most important duty of Thunderbird units. 

More than one target could be engaged simultaneously by 
a Thunderbird battery if it had several T.I. radar sets. This 
may well happen when the Mk. 2 Thunderbird enters service 

It seems likely that the Mk. | missile will be operated more 
to train Army units and to give them missile experience rather 
than as a long-lived operational missile. The two regiments 
will have only 16 missile launchers in all, which indicates that 
this missile is not to be introduced on a large scale. 


Ministerial \ppointments 


R. MORIEN B. MORGAN, C.B., M.A., F.R.Ae.S., has 
been appointed by the Secretary of State for Air, with 
the agreement of the Minister of Supply, as Scientific Adviser 
to the Air Ministry. Succeeding him as Deputy Director (Air) 
of the Royal Aircraft Establishment at Farnborough is Mr. 
Handel Davies, M.Sc., F.R.Ae.S., A.F.LA.S., who since 1956 
has been Deputy Director-General, Scientific Research (Air) 
at the M.o.S. Mr. Lewis F. Nicholson, M.A., F.R.Ae.S., at 
present head of the Aerodynamics Department at the R.A.E., 
will assume the post vacated by Mr. Davies. 

Born in 1912, Mr. Morgan joined the R.A.E. as a junior 
scientific officer after leaving Cambridge University in 1935. 
From then until 1948 he was in the Aero Flight Section 
(heading it from 1946), dealing with flight testing and aero- 
dynamic investigation. Until 1954 he was head of the Guided 
Weapons Department, 

Since he was appointed to his present post Mr. Davies has 
been concerned with research and development of “ future 
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AT VNUKOVO.—Left, Mrs. Michael 
Brander, wife of B.E.A.’s manager in 
Moscow, with Colonel Bashkirov 
deputy to Marshal Zhigarev of 
Aer Right, our Air Attaché in 
Moscow, Air Cdre. P. J. Sanders, 
shakes hands with Marshal Zhigarev 
before they leave by Tu-104 for 
London. 


Matters of Moment 


systems.” Now aged 47, he went to the R.A.E. in 1936, after 
education at the University of Wales. From 1942 to 1946 he 
was at the Ministry of Aircraft Production and M.o.S., and 
held the post of head of the Aerodynamics Flight Section at 
the R.A.E. from 1948 to 1952. From then until 1955 he was 
chief superintendent of the A. and A.E.E. at Boscombe Down, 
relinquishing that post to become Scientific Adviser at the Air 
Ministry and assuming his present position thereafter. 

Mr. Nicholson has held his present post since 1953. He was 
educated at Taunton and King’s College. Cambridge, and 
joined the research laboratories of the General Electric Co. 
in 1939. Soon after he went to the Aerodynamics Department 
at the R.A.E., and then, from 1944 to 1945, served in the Engine 
Department. He became ‘head of the Supersonics Division 
in 1948. 


Hovercraft Tests 


URING last week-end the first ground tests of the vertical- 

lift hoverplane, operating on a modified form of VTOL 
ducted-fan lift, being built by Saunders Roe, took place at 
Cowes, Isle of Wight. These consisted of the first runs of the 
craft’s Alvis Leonides helicopter-type powerplant which drives 
a ducted fan to provide the supply of air for both lift and 
propulsion. 

Tethered and surrounded by screens and camouflaged netting 
erected to avoid observation, the hovercraft is expected to make 
its first hovering tests within a few days, when it will be 
“flown” by Mr. Peter Lamb, Saunders-Roe test pilot. Briefly 
described in our issue of April 24, the hovercraft is being 
built for Hovercraft Development, Ltd., a subsidiary of the 
National Research Development Corporation. 


Steering Group on Space Research 


OLLOWING the Prime Minister's statement on the British 
space-research programme in the House of Commons 
on May 12 (THe APROPLANE AND ASTRONAUTICS, May 22, 
p. 589), the Lord President of the Council has appointed a 


Steering Group on Space Research, “... to advise on the 


formulation of that programme, and to co-ordinate the 
arrangements for its execution.” 

Membership of the Group is as follows: Sir Edward Bullard, 
F.R.S. (chairman); Prof. W. V. D. Hodge, Secretary, Royal 
Society; Prof. H. S. W. Massey, F.R.S., University College, 
London; Sir Harry Melville, K.C.B., F.R.S., Secretary, D.S.1.R.; 
Sir Graham Sutton, C.B.E., F.R.S., Director-General, 
Meteorological Office; Dr. R. van der R. Woolley, O.B.E., F.R.S., 
Astronomer Royal, and senior officials representing other 
interested Government departments. The Steering Group held 
its first meeting on May 27. 

That the Steering Group on Space Research contains the 
name of Dr. R. van der R. Woolley is, to say the least, cause 
for wonder. Dr. Woolley has constantly spoken of the need for 
more money to be spent on astronomical telescopes of the 
strictly optical Earth-bound kind, as opposed to efforts to obtain 
information outside the atmosphere. 


Brighton Air Week 


LARGE crowd watched Prince Bernhard of the Nether- 

lands open the Air Display at Shoreham on May 30. He 
was accompanied by Marshal of the R.A.F. Lord Tedder and 
by Air Chief Marshal Sir John Baker, both in uniform. 

Thick weather marred this the first function of the Brighton 
Air Week, organized by the Royal Air Forces Association. In 
the poor visibility visiting teams of aircraft had difficulty in 
finding the airfield. 

However, the Hunters of 111 Squadron R.A.F. and the 
Vampires from Oakington, R.A.F., and the Sea Hawks of 
806 Squadron, Fleet Air Arm, all completed their turns 
according to programme. It must be said that by the time the 
Hunters had finished, their smoke trails had made the air 
even thicker. 

Individual shows were made by Neville Duke in the Bianchi 
Linnet and by Duncan McIntosh in the Miles Student and by 
Micky Martin in the Avro 504. Bill Bedford in the Hurricane 
me Jeffrey Quill in the Spitfire chased each other around 
with élan. 


PARALYSER No. 2.—A Halifax of Bomber Command in a 

wartime setting. Over 6,000 of these heavy bombers were 

built to the design of Handley Page Ltd., the story of whose 
first half century begins on page 646. 
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Winning that Daily Mail Contest 


OW that the detailed rules have been issued it is possible 

to take an objective look at the proposition involved in 
the Daily Mail Blériot Anniversary Race between London 
and Paris. There seem to be two ways of thinking about it. 
One is to treat the whole thing simply as a scramble-race run 
for the sake of the prize money and with an eye on the 
attendant publicity for all concerned. The other is to consider 
it as an opportunity for making a useful, practical investiga- 
tion into the problems of a centre-to-centre transport system 
which might be used by an ordinary person who had to travel 
quickly between the two cities. 


Emphasis on Ingenuity 


The rules fer the race (summarized below) are such that the 
three main prizes will almost certainly be won by means of 
ingenious, expensive and not very practical combinations of 
the different possible means of transport between Marble 
Arch and the Arc de Triomphe. Undoubtedly something will 
be learnt from the exercise, but it is questionable whether 
what is learnt will be useful to serious students of transport. 
There is just a chance that the fourth prize, for the “ most 
praiseworthy effort,” will go to some traveller, using fairly 
normal means of transport, who finds a really ingenious way 
of combating delays, or to someone who develops a plan for 
a combination of existing transport vehicles which will use- 
fully reduce the travelling time. It is a pity that a special 
prize, or some kind of handicap system, could not have been 
devised to encourage the development of day-to-day transport 
between two more practical starting points. 

The winner of the fastest-time competition is likely to 
follow the pattern of our own Hare and Tortoise demon- 
stration of September 30, 1948, using two helicopters and the 
fastest two-or-more-seat turbojet aircraft that can be made 
available—but with, unless the M.T.C.A. and local authori- 
ties are extraordinarily broadminded, some uncomfortable and 
time-consuming surface travel to and from suitable helicopter 
sites 

The firm rule that infringement of laws and regulations will 
involve disqualification seems to svell defeat for spectacular 
aids like winching and parachuting; the use by helicopters of 
Hyde Park or the Champs Elysées: and the taking of short cuts 
by single-engined aircraft across built-up areas in this country. 
Even the splendid idea of encouraging the U.S.A.F., or some 
American manufacturer, to enter the race with a two-seat F-100, 
for instance, blasted off by means of zero-length launching 


THE RULES SUMMARIZED 


The attempt can be made at any time between 8 a.m. and 9 p.m. 
B.S.T. and on any day between Monday, July 13, and Thursday, 
July 23, inclusive. The journey can be made in either direction, 
but must be completed between these hours on the same day. Any 
number of attempts may be made subject to the stipulations below. 
Any conveyances may be used for the journey, but the Channel must 
be crossed by air. 

A competitor who infringes the laws or regulations of the countries 
travelled through or over will be disqualified. The responsibility 
for arranging complete insurance cover rests with the competitor, 
whose application may be rejected if such cover is not considered 
to be adequate. 

Entries may be made by an individual or organization of any 
nationality and the entrant may nominate another person to take 
part in the race. The competitor need not fly or drive the convey- 
ances used and any number of attempts may be made for the single 
entry fee of £10 so long as these attempts follow the pattern selected 
by the competitor and detailed in the entry form. Additional entries 
for alternative routes or conveyances can be made by the same 
competitor if additional fees are paid. Entries must reach the Royal 
Aero Club, Londonderry House, by midnight on July 1-2. Compe- 
titors are asked to state the dates and times of their starts. 


There are four prizes and a trophy to be won outright. Three 
prizes, of £5,000 (plus trophy), £2,500 and £1,500, will be for the 
competitors who make the oll times. The fourth prize, of £1,000, 
will go to the competitor who “* makes the most praiseworthy effort,” 
whether entirely successful or not, in terms of originality, ingenuity 
and personal initiative. This prize is available to any one of the 
best-time winners. 

Entry forms can be obtained from Blériot Anniversary Race, 
Daily Mail, Dept. L.C., Northcliffe House, London, E.C.4, and 
from the Aviation Secretary, the Royal Aero Club, Londonderry 
House, 19 Park Lane, London, W.1. 


techniques, seems to be ruled out, since the requirements of 
public safety, and the retention of whole eardrums, would 
require the operation to be initiated at a point so far from 
Marble Arch that little useful time would be gained. It seems 
very unlikely that the authorities in England or in France will 
be prepared to waive any of the regulations for a total period 
of 11 days—though they might conceivably have been prepared 
to do so for a single attempt by one competitor during a short 
period on one specified day. 


Hare and Tortoise 

The purpose of the Hare and Tortoise flights was to carry 
a letter but the transport of a passenger would have been quite 
practical even with the vehicles used, though there would have 
been a loss of time in transferring this rather more bulky and 
difficult item from aircraft to aircraft. The elapsed time of the 
demonstration was 46 min. 444 sec. for the 221.5 miles between 
St. Paul’s, London, and Les Invalides, Paris—an average speed 
of 284 m.p.h. To do this the Bristol 171 averaged 94 m.p.h. 
over the 15 miles to Biggin Hill; the Meteor 7 averaged 465 
m.p.h, to Orly (despite an overshoot);. and the Westland- 
Sikorsky S-51 averaged 58 m.p.h. over the final 84 miles. The 
hand-over times were 49 sec. at Biggin and 12 sec. at Orly. 

Obviously, the fastest time theoretically possible would be 
one made by a VTOL turbojet aircraft using Hyde Park and 
Issy—Les Invalides is no longer available even to helicopters, 
though an exception might be made. Assuming that this air- 
craft could cruise for a brief period at something better than 
500 m.p.h., a time of about 35 minutes might be possible. But 
such an aircraft is not yet available in this country. 

Within existing possibilities, the permutations and combina- 
tions of transport for a fastest-time win are virtually unlimited 
and can be safely left to the ingenuity of the competitors. 

But, assuming an unlimited supply of pocket-money, how best 
could an ordinary, but influential, person make a really fast 
passage between the two points without the incidental help of 
the Ministry of Supply, the Navy, or the Air Force? Even for 
such a traveller the possibilities are many and the time-saving 
pros and cons of the different journey methods provide a subject 
suitable for an electronic computer. Assuming that the air- 
lines and authorities would back the special passenger up to the 
extent of waiving all formalities at L.A.P. and Le Bourget/Orly 
the journey might be done in just about 105 minutes if every- 
thing went according to split-second plan and if chartered 
helicopters, flying to and from the official heliports, were used 
at each end and if there were no road hold-ups. 

Even if reasonably ample margins were to be added to this 
very tight, but possible, schedule and an elapsed journey time 
of two hours is the best that could be done, such a “ praise- 
worthy attempt” would serve to show up the appalling delays 
suffered by the traveller who follows the accepted, and no doubt 
necessary, routine. From town terminal to town terminal the 
present airline journey involves the London-Paris passenger in 
an overall travelling and waiting time of more than three hours. 
Assuming a reasonably delay-free run by private car at each 
end and an arrival at L.A.P. just before the nal reporting time, 
the journey still takes 24 hours or more. 

As we go to press the few named entries for the race include 
Silver City Airways with Mr. Stirling Moss as the nominee. 
Mr. Moss will drive to Ferryfield, whence Silver City will fly 
him and his car to Cormeilles, north of Paris, from which point 
he will motor to the Paris rendezvous. He expects the elapsed 
time of the journey to be about 200 minutes—an average of 
about 60 m.p.h.—and faster than conventional airline travel. 


Centre-to-Centre in 1921 

If, during the individual rush and hurry, the competitors have 
any relaxed moment on the chosen day, they might like to 
remember that 38 years ago a couple of important people were 
flown from the centre of Paris to the centre of London in less 
than two hours. Unbelievable? No—not if it is remembered 
that aircraft in those days did not need much space for take-off 
and landing, that the authorities were a little more easy-going 
and that there are useful stretches af water in the centres of both 
capital cities. On May 11, 1921, a Vickers Viking Il] amphibian 
flew from the Seine to the “ Air Post Port” of Westminster on 
the Thames and then to the new Croydon aerodrome in a total 
time of 2 hr. 35 min.. The Viking had flown from London to 
Paris in just two hours on the previous day, but the limited 
records suggest that the take-off on this occasion was 
from Croydon aerodrome.—un.a.T. 


i 
2 
| 


THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


Air Union for Europair 


AST week it was announced that Europair would in future 
be known as Air Union. It was felt by the four members 
of the proposed combine, that, with a limited membership, a 
name with the word “ Europe” in it could not be justified and 
that the new name would also leave the combine open for the 
entry of other airlines, possibly from outside Europe. 
Provisional ratios for international traffic in Air Union have 
also been announced. These have been based on likely 


development, and are: Air France (with U.A.T. and T.A.L), 
34%: Lufthansa, 30%; Alitalia, 26%; and Sabena (with 
Sobelair), 10%. 1958 traffic ratios were ‘50.2' os 17.4%, 14.7% 


and 17.7%, so the big airlines have compromised generously. 

Air Union will come into effect on June 1, 1960, when the 
name will be used as an additional marking on the aircraft of 
the four operators. B.E.A. and B.O.A.C. have both stated 
that they have no intention of joining. 


Enter the Boeing Intercontinental 


EARING the end of a 400-hour certification programme, 

the Boeing 707-320 Intercontinental visited Europe for the 
first time last week-end. The second of the two Intercontinentals 
used for the F.A.A. trials (both are JT-4A powered versions 
for Pan American) was engaged on the functional and reliability 
phase of the tests, simulating actual airline operations. 

This phase of testing began on May 25, with a non-stop 
out-and-return flight from Seattle to Frobisher Bay and back, 
a distance of 4,576 miles. This was followed on May 29 by 
a non-stop Seattle-Rome flight, which at 5,832 miles is the 
longest to date by a commercial jet transport. The flight took 
1! hr. 6 min. An Arctic route was followed, being a Great 
Circle course modified to take advantage of prevailing weather; 
it took the 707 over MacMurray (in Canada), Sondestrom 
Fjord, Keflavik, Glasgow and Zurich. 

For this flight, the 707 took off from Seattle at a weight of 
285,160 Ib. For most of the journey it cruised at Mach 0.78 
and reached a max. altitude of 39,160 ft. The aircraft was 
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commanded by Mr. “ Tex” Johnston, Boeing's chief test pilot, 
and the flight crew included F.A.A. personnel. Among the 40 
passengers were Mr. W. M. Allen, president of Boeing Airplane 
Co., and other Boeing executives; representatives of Pan 
American; and Mr. Grant McConachie, president of C.P.A., 
accompanied by Mr. A. C. Campbell-Orde as adviser. Mr. 
McConachie denied that his presence indicated any immediate 
intention of C.P.A. to purchase 707s. 

On May 30, the 707 flew from Rome to Paris, Brussels and 
Frankfurt, making short stops at each, and then on to London 
for the night. The return journey from London to Seattle 
was made, non-stop, on May 31, in 9 hr. 36 min. 

Certification of the 707-320 is expected to be complete by 
July, to allow Pan American to introduce this variant into 
service in August or September. The programme is a com- 
paratively short one, designed to demonstrate to the F.A.A. 
only the differences from the 707-120, rather than the 
characteristics of the entire aeroplane. During tests so far, 
the 707-320 has achieved speeds of 665 m.p.h. and a Mach 
number of 0.95. Take-off tests have been made at weights up io 
315,000 Ib., the initial certification weight. 


Progress with the Vanguard 


XPERIENCE with the Vickers Vanguard thus far in the 
flight development programme has been most satisfactory. 
Since Vickers-Armstrongs (Aircraft) have more experience 
than any other manufacturer in the World of turbine-powered 
transports, it was to be expected that the trials with the first 
second-generation turboprop would proceed smoothly, but 
in many aspects they have already exceeded expectation. 
When the Vanguard flight-test programme was first laid down 
more than a year ago, a minimum of one hour’s flying a day 
was required from each aircraft. This target is being achieved: 
the first Vanguard (G-AOYW) flew 119 hr. 25 min. in 92 days 
before being grounded for additional instrumentation to be 


fitted; the second (G-APEA) had flown 37 hr. 10 min. in the 
first 33 days. 
These first three aircraft are all instrumented. Flight 


resonance gear has just been fitted in G-AOYW, which is about 
to resume flying and is expected to spend about 50 hours on 
the flight resonance programme before being used for general 


(Continued on page 641) 


BOEING'S BIG BROTHER.—Photographed 
at London Airport last Saturday, the Boeing 
707-320 was making its first visit to Europe 
during F.A.A. functional and reliability trials. 
The five-place flight deck (below, left) closely 
resembles that of the Boeing 707-120. Boeing- 
developed nine-tube suppressors on the | T-4A 
engines (below) are of simpler design than 
hitherto. The Intercontinental version of the 
707 can"seat up to 189 passengers. 


Photographs copyright “The Aeroplane and Astronautics” 
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Only the VANGUARD 


has this low-cost story 


THE conc.usions to be drawn from this simple TE 
graph are among the most significant ever put to 
airline operators. It shows at a glance that the No. of PASSENGERS (European Economy Class Copacity—139) 
Vickers Vanguard will break even on total costs 
| | | 
indirect costs are taken as 100 per cent of direct) 80 | CT | | 
with passenger loads no higher than those actually 70-44 UneSeeRalaneen 
carried by Viscounts today. cola 
With three tons of freight the passenger break - ‘SREQRER HESS | a 
even requirement can be as low as 21 people 
falling to only 8 passengers when five tons of freight Sia 
g g g 
is carried for 500 miles. The Vanguard is a profit- SSS 41 10n ereicnr 
able aircraft on today’s payloads yet it has room 
for the inevitable expansion of traffic which, even 
, 
at a modest progress, makes the Vanguard the Pott +5 TONS FREIGHT 
0 500 1000 1500 2000 
biggest potential money earner ever built. 4 
In addition to its outstanding economy, the 
BREAK EVEN NEED — PASSENGERS ONLY 
Vanguard is fully competitive in speed (425 m.p.h. oR pce ie 
cruise), and its turbo-prop flexibility will enable it 1 CLASS 31 PASSENGERS 
to maintain schedules as good as any, while TOURIST CLASS 39 PASSENGERS 
allowing for realistic traffic conditions. 3 
*(20% Reduction of tourist) 
Based on current European costs and revenues. ae oe 


425 m.p.h. cruising e Freight capacity 10 tons at normal = 


Of all the airliners 
— densities e Full routeing and A.T.C. flexibility e Can use 
only the Vanguard normal existing airfields e Quick turn-round e No airfield 


noise problems e Ten years’ unique Vickers/Rolls-Royce 


has all these features turbo-prop experience . . . And it is ‘Viscount’ quiet. 9-2 


VICKERS YA 


@ Theairliner with the biggest profit potential ever offered to the operator 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT LIMITED WEYBRIDGE SURREY 
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Two views on Goodyear equipment on the Dart Herald 


“We have flown both our prototypes with Goodyear anti-skid units 
operative from the beginning and our tyre lives have benefited considerably. 
Our pilots are sold on this system, and only by a special effort can they 
make a shorter landing run without anti-skid. We have been delighted 

with the whole performance of the brake system.” 


Mr. John Allan, Dip. Ae. (Hull), A.F.R.Ae.S., Chief Designer of Handley Page ( Reading) Ltd. 
“ The Goodyear brakes are without exception the best I have ever used, and the 


makers seem to have struck exactly right balance between brake response, pedal 
movement and loads. The dise brakes are very powerful and have an anti-skid device.” 


Mr. Mark Lambert in an article ‘Handling the Herald’ in Flight, March 27th, 1956. 
The Goodyear Tyre & Rubber Co. (G.B.) Ltd., 
Aviation Products Division: Bushbury, Wolverhampton. Tel: Wolverhampton 22321. 


Airline Sales & Service, Viscount Way, London Airport, 
Hounslow, Middx. Tel: SK Yport 1922. 


%* Goodyear tyres, wheels, brakes and control equipment are specified for the 
Herald and Dart Herald. 
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(Continued from page 640) 


handling trials, propeller functioning and so on. The second 
Vanguard, after 50 hours or so on handling and some pre- 
liminary low-speed propeller strain-gauging, will be concerned 
with operational performance, systems functioning and similar 
items. 

The third aircraft, less completely instrumented than the first 
two, will have, as its primary task, tropical trials of airframe 
and engines at Khartoum (hot-weather) and Johannesburg 
(high-altitude). The fourth Vanguard (third for B.E.A.) will 
be the first fully furnished and wiil be used for 250 hours 
of route proving and perhaps some winterization trials in 
Canada; at least two more will be available for B.E.A. crew 
familiarization before certification. The first for T.C.A. is 
No. 7 on the line. 

Target date for completion of all the necessary flying for 
the C. of A. is December of this year, so that the first Vanguard 
can be handed over, with an unrestricted certificate, on March 1, 
1960. In this programme, the first four aircraft will fly some 
1.390 hours, including 250 hours on route proving and 100 
hours on structural integrity trials not actually required for 
certification. 

As a result of the general handling trials completed so far, 
a few problems have shown up, and certain modifications are 
being introduced. Most noticeable of these is the larger dorsal 
fin, already fitted to G-AOYW, which will improve handling 
under the most severe straight sideslip conditions. Aijleron 
power was considered to be inadequate to allow for future 
growth, so some adjustments have been made to the tab gear- 
ing, and vortex generators have been added to the wing to meet 
the rate-of-roll requirement at take-off speed with the critical 
(No. 4) engine feathered. 

Other problems necessitating some attention have been the 
nose-wheel steering and the accurate control of engine power 
from the flight deck. The former problem has now been 
solved; a re-designed throttle box is to be fitted to cope with 
the latter. 

The first Vanguard has already flown at speeds up to 250 
knots indicated (equivalent to 425 m.p.h. true) at 25,000 ft., and 
has reached 27,000 ft. Approaches to the stall have been made, 
with speeds down to rather less than 80 knots, and baulked 
landings have been simulated, with excellent response. Some ILS 
approaches have been made at Gatwick, and night landings at 
Hurn, in both cases indicating most favourable characteristics 
from the cockpit viewpoint. The first overseas trip, to 
Hamburg, was made on May 6, and visits to Brussels and Rome 
were planned to take place earlier this week. 

While most interest naturally centres on Vanguard flight test- 


641 


THE AEROPLANE 
and ASTRONAUTICS 


ing at the moment, much work is also going on with the various 
static test rigs. In the experimental hangar at Wisley, the 
structural-test wing specimen has been taken to 109% of the 
design load, and tests on the nacelles are about to begin. The 
fail-safe flap mechanism is also to be tested on this specimen, 
which will later be available for fail-safe tests on the wing 
structure, or for testing to destruction if this is required. 

Two other important rigs functioning at Weybridge simulate 
the Vanguard's hydraulic and electric systems. On the electric 
rig, the output of the four Rotax engine-driven alternators is 
used to provide the various loads required on the aircraft in 
typical operation. Similarly, the hydraulic rig simulates, in each 
two-minute cycle, all the loads on the hydraulic system during a 
14-hr. flight, including nose-wheel steering, and undercarriage, 
flap and airstep operation. This rig will complete 20,000 cycles 
by December and the components will then continue on addi- 
tional fatigue tests. 


Vital Acceleration 
URING the past two years or more pilots have been 
pointing out the growing take-off dangers, for “ hot” 
transport aeroplanes, of the state of the runway. Whereas, 
with propeller-driven aircraft, such impediments as adverse 
runway-slope, or puddles, or slush have been of relatively 
minor importance except in very critical conditions, these, with 
the high unstick speeds and relatively poor accelerations of 
turbojet transports, are becoming critical factors in themselves. 

Long ago, before the Cemet entered service, its B.O.A.C. 
pilots discovered that adverse runway slopes had much more 
than the originally assumed effects on the distances required 
to reach VI and V2. At the IFALPA discussions on take-off 
monitor systems last December, several speakers referred to 
the uncalculated (and incalculable) effects of bumps and pudd‘es 
when these are hit by a turbojet aircraft which is nearing unstick 
speed—and even of the effects of the different types of surfaces 
where runways have been extended or re-surfaced. 

A recent incident (using this word in the airworthiness 
statistical sense) at Idlewild involving an American Airlines’ 
707 has drawn practical attention to the prospective dangers 
and the events leading up to the Munich accident may well, 
as BALPA insists, have been vitally influenced by runway- 
surface conditions. The 707 apparently used up much more 
runway than it should have done in reaching Vr and V2 speeds 
and had little height margin when crossing the threshold. 
Snow had been falling just before take-off and this is believed 
to have been the cause of the reduced acceleration. At any 
rate American afterwards instituted a policy of postponing or 
cancelling 707 take-offs when there was more than half an inch 
of slush or snow on the runway to be used. 


Air Freight Potential 


N attempt to define the precise extent of potential air freight 

traffic has recently been made by Short Bros. and Harland 
as part of a market survey in connection with the Britannic 
freighter. The results of the investigation (as mentioned in 
passing in the article “ Variations on a Freighting Theme,” 
THe AEROPLANE, April 10) contain no surprises, but confirm 
the widely held theory that a dramatic increase in air freight 
would follow a substantial reduction in charges. 

Short’s investigation was planned to discover whether freight 
traffic today is limited by space available in the aircraft or by 
the business being offered; how much larger (if any) available 
freight space should be; and how traffic would rise in relation 
to cost reduction. The information for the survey was obtained 
by sending questionnaires to 1,217 manufacturers and distri- 
butors in the U.K., of which 693 sent replies. 

Only 7% of the potential consignors who replied use air 
freighting frequently, while 75% use it seldom or never. The 
majority of users are fairly satisfied with the service, but 37° 
think it should be cheaper, while more than two in three of the 
replies gave cost as the prime reason for not using air freight. 

The companies who were sent the questionnaire were invited 
to indicate the order of costs they would require before using 
air freight. Nearly 90% of those answering this part of the 
survey stated that rates as low as sea rates would be needed; in 
actual figures, between 12d. and 18d./ton-mile was specified by 
30% for short-haul freighting and between Id. and 6d./ton-mile 
for long-haul freighting. On this basis, Shorts concluded that 


there is an immediate potential increase in the short-haul field, 
since the present rates of about 36d./ton-mile can be halved 


by aircraft now being planned. There seems little hope, how- 
ever, of breaking into the long-haul market in competition with 
ships. 

There is no indication that freight traffic today is in any way 
limited by space available, and little evidence to support the 
need for a specialized freight aircraft unless a substantial drop 
in charges can be made. The growth of passenger and freight 
traffic over the past few years has been very similar and, so long 
as it keeps in step, most freight could continue to be carried in 
passenger aircraft, as at present. However, a_ substantial 
reduction in air transport costs will bring about a big disparity 
between freight and passenger traffic and will thus introduce 
the need for specialized freight aircraft. 

An attempt was made by Shorts to show the relationship of 
potential growth to cost, based on the assumption that 5% of 
the value of the commodity is the maximum allowance to cover 
transport. This assumption shows a good correlation between 
the expected and actual U.K. exports by air for 1955, the last 
year for which complete returns are available. 

On the basis of this relationship of growth to cost, and 
assuming ‘that (if costs do not change) freight traffic will go 
on increasing at about 14% per year, it is shown that a 50% 
reduction in freight rates (from 36d. to 18d. per ton-mile) 
should increase the total air freight carried by U.K. operators 
in 1965 from 175 million ton-miles to 830 million ton-miles—a 
500% increase. If all this freight were to be carried in 
specialized freighters (which, in fact, will not be the case), it 
would keep 46 aircraft of the Short Britannic type fully 
occupied at 3,000 hr./year utilization. Making the same assump- 
tions, World freight in 1965 would need a total of 1,110 aircraft 
of this type. 
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AST week the story was told of the start of the second of 

the B.E.A. flights put on to inaugurate the new air service 
tou Moscow, and the arrival at Moscow's airport of Vnukovo 
on May 17, where there were dozens of Tu-104s and perhaps 
a score of Il-18s parked around the rain-sodden aerodrome. 
Later, it was found that these numerous aircraft were part of 
the airfield scene, as the picture above shows. 


After a speedy passage through the immigration and 
customs authorities the party set forth for the 30-km. (19-mile) 
journey to the city. It was their first experience of the 
Intourist bus in which many of them were to spend so much 
of their time in the ensuing five days. It provided convenient, 
if rather underpowered and certainly undersprung, transport. 
As it rumbled down the tree-flanked avenue before turning 
off on to the main Moscow highway, the characteristic pale 
spring green of the little birch trees and dandelion-studded 
grass reminded one that it was still April rather than May in 
Moscow, though, so far as the clock goes, time there is two 
hours ahead of English summer time. In many places the 
apple blossom was still on the trees. The latitude is that of 
Glasgow and Edinburgh, which explains the short nights and 
early dawns. 

On the highway, bumping along at its modest 50 to 
60 km./hr., the bus was passed on occasion by a dull khaki- 
green lorry bearing large stencilled numerals on the tail board. 
The passage of these in and out of Moscow never ceases and 
their numbers give the Russian road its character, for private 
cars are few and far between. These lorries are operated by 
the transport department of the municipality and used for every 
conceivable purpose. A continuous stream pours out from 
Moscow to the sand pits along the Vnukovo road with loads 
of refuse and rubble which are dumped in for filling before 
they rumble back with loads of sand and gravel. A lorry of 


The Editor concludes his report 


To Moscow and 


exactly similar type was seen carrying a coffin bedecked with 
flowers while the mourners sat around with bowed heads on 
ordinary chairs. 

It is not our business to discuss the fascinating technicalities 
of the vast building schemes with which Moscow is surrounded. 
The energy and intensity being put into their construction 
and the careful planning for the welfare of grown-ups and 
children alike show what can be done in Russia once the 
authorities decide that priority is to be given to some specitic 
undertaking. 

As the bus entered the city itself the vastness of the streets 
impressed the visitors at once. A figure of 70 m. or even as 
much as 250 ft. was given as the width of these. The traffc 
problem has certainly been anticipated. As road _ traffic 
increases pedestrians will need to be educated; jay-walking 
is still much too prevalent, and there would be more deaths if 
there were less room to jump out of the way. 

Down the middle of the vast boulevards run parallel white 
lines. Some people thought that these were safety lines for 
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Top, a panorama from Moscow control 
tower in which some ten Tu-104 and 
eight Il-18 transports can be counted. 


Above, inside Moscow control tower, 

the staff of one man and two women at 

work. The lady on the left is concerned 
with meteorological data. 


Left, the routes to Moscow as shown 
on the Aeradio map. 


Right, the An-10 was on view to visitors. 
It is apparently doing extensive 
development flying based on Kiev. 
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Back by B.E.A.—2 


pedestrians on their way across the road. Some astonishment 
was engendered when one learnt that these lines were for the 
uninterrupted passage of V.I.P. cars sweeping to and from 
the Kremlin. Where would one jump to should one sweep by? 

The Moscow skyline is dominated by the wedding cake 
magnificence of the new university building on the Lenin 


hills, a low eminence to the south-west of the city. Here, 
looking northwards over the Moskva river, which winds 
serenely below, one gets a view of the city in manner 


reminiscent of that from a similar position to the south of 
Florence. 

The mighty tower and sky-scraper proportions of the 
University soon become familiar, for the city is dotted with 
new hotels of similar proportions. These have been built, and 
are operated, by the municipality. But already the shortage 


of housing for visitors is causing concern. This is likely to 
mount as the summer goes on. Earlier this year the American 
Embassy, according to one story, was expecting 8,000 tourists. 
Already the figure of 15,000 air travellers has been registered 


by this body alone, it was said. Bearing in mind the popularity 
in the United States of the Viscount, it would be surprising 
if large numbers of these forthcoming American visitors to 
Moscow do not travel by B.E.A. in the aircraft they have 
learnt to appreciate in their own country. 

The glory of Moscow is the Metro with its marble-panelled 
halls and escalator tunnels, and its spotlessly clean trains and 
platforms. It will take a day or two, one supposes, before a 
visitor gets his bearings well enough to go off venturing below 
the ground. Visitors are much more likely to patronize the 
hard-working taxis. Their drivers, though not given to speak- 
ing English, prove to be willing and helpful. The cost is 
fairly high, as it generally seems to cost nearly 10 roubles 
(7s.) to get to Lenins mausoieum from ones hotel, tor 
example. 

In the Red Square, and in the nearby square around the well- 
known Bolshoi Theatre, is to be found the heart of the city. 
In Red Square the French style facade of the GUM stores 
faces the dark-red brick of the Kremiin walls, broken by the 
turrets and bell-towers with their dark green slated roofs 
surmounted by gold-gleaming stars. Behind them stand the 
white-painted churches with gilded onion-like domes and the 
bright green tiled roofs of the government buildings with their 
white pillasters and yellow ochre walls. 

So completely unlike anything to be seen in Europe is the 
scene that one understands the fervour of the American and 
other visitors who arrive in scores and can be seen every day 
in the shuffling queues which slowly work their way out of 
the Kremlin gardens into Red Square and through the 
mausoleum of polished, brooding marble with its Red Army 
sentries. 

Here and elsewhere the children showed their keenness to 
exchange badges or mementoes. Somebody ought to make it 
their job to provide English visitors with some suitable small 
memento—perhaps sets of perforated stamps showing the 
British way of life. What is needed is something they can 
swap as British schoolboys here used to swap cigarette cards. 

Some mention has already been made of the number of 
expected visitors from the U.S. In such circumstances it is 
not to be wondered that Mr. Michael Brander, the B.E.A. 
resident manager, is already having to drop freight in order to 
accommodate passengers. 

The Aeroflot people talk cheerfully about the traffic and 
are contemplating the early arrival of a situation where it 
will be necessary to triple the services both of B.E.A. and 
Aeroflot in the very near future. It is much to be thankful 
for that Lord Douglas has persevered so hard in his efforts 
to get the service going. 

It should not be forgotten that the people of Great Britain, 
sea-faring race though they are alleged to be, lost a big 
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chance to share the service by sea between Tilbury and 
Russia. After this had been running for some while, the 
load factors grew so large that it became clear that further 
accommodation was required. It was said by the travel agency 
people that no British ship owners could be found to put on 
a service, as they knew of no suitable boat for the trade. 
So the Russians found another ship and have been enjoying 
a monopoly ever since. 

If there does turn out to be plenty of air traffic, then 
business may be accelerated still further by schemes of special 
appeal to tourists. For instance, though the present return 
tourist fare is £118 16s. there is talk of putting through an 
inclusive tour ticket for £89 the round trip. It would be 
surprising if later on tours are not forthcoming to cover trips 
to Leningrad and the Black Sea resorts. 

Not only can the new passengers be expected from Europe. 
B.E.A. books much airline business in the U.S. Such book- 
ings already provide some 25% of its passenger revenue, 
though no services originate in that country. On top of 
possible American business there is the possibility of B.E.A. 
getting an extension to Leningrad. What a vista this opens 
up with a tour around the capital cities of the Baltic on some 
inclusive fare payable in London. Architecturally, Leningrad 
has a style all its own and, as additional attraction, there is 
the wonderful collection of pictures in the Hermitage gallery. 

These provide some of the reasons why traffic is going to 
build up on the new routes. On the other hand, one may 
wonder who, other than those on business, will wish to fly 
to Moscow in other than the summer months. Thus B.E.A. 
could be faced with yet another of its seasonal peak problems. 

One of the trips for the visitors was to Vnukovo, the civil 
airport for Moscow, where an opportunity was given them 
to inspect a Tu-104, an I-18 and the An-10. A good deal of 
technical information about these aircraft appeared in THE 
Aeropcane for July 4 last year, set out in our standard form. 
Although the Russians were extremely amiable and prepared 
with infinite patience to answer questions through the good- 
natured interpreter, Mr. Rex-Taylor, of B.E.A., the information 
thus forthcoming could hardly replace that we have already 
published. However, it is to be noted that the engines in the 
Il-18 or at least in the one we inspected were not Kuznetsov 
N.K.4 but Ivchenko AI-20 of the same power, but improved 
consumption. 

It was also interesting to study the close approach which 
has been made to Western ideas in the cabin furnishings. The 
Il-18 shown to us had 24 seats (4x5+1%X4) in a front cabin 
all in red. After the capacious galleys, where a Russian 
joked about the number of seats B.E.A. would fit in, came 
the rear cabin with (10x5+1x4). Although it has been 
stated that cabin furnishings and lighting have been standar- 
dized between the types, this was not true of this I-18. The 
luggage racks were of familiar Western type, not the ornately 
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railed and nei type, and the plastic lighting fittings lay flush 
with the ceiling. A notable point was the provision of cots 
hanging on the forward bulkhead. 

The cclour scheme was off-white ceilings, grey luggage 
racks and side walls, lavender and grey curtains, green uphol- 
stered seating and red Turkey carpet on the floor. 

The interior of the An-10 was described last week. 

A point brought out by questioning was the low engine 
life between overhaul—400 hours for the Tu-104 and 500 hours 
for the I-18. 

During the last night of the visit a group of travel agents 
were sitting around drinking whisky in a Moscow hotel 
bedroom. As in certain North American countries whisky 
has to be drunk in hotel bedrooms because there are no 
facilities (in the old-fashioned sense) for drinking it elsewhere. 
One can only get “ mixers,” i.e., mineral water in the bed- 
rooms. And, as on such occasions, the talk ranged far and 
wide. Always it came back to the visit and the possibilities 
of building up business and the booking of tourists. 

And, as well, the extraordinary contradictions of Moscow, 
the magnificence of the streets, the size of the buildings, the 
excellence- of certain foods and the lack of others. The 
problem of cafés and bars. Tourists cannot sight-see all the 
time. They look for places to sit and chat. They do not 
necessarily want alcohol, but they do want places, where they 
can eat and drink and talk, close to where they are. The 
Moscow municipality, all were agreed, would have to go in 
for café-keeping in a big way. 

As the party broke up somebody remarked that the real 
significance of the visit was the fact that they should be there 
at all. Three years ago the possibility would have seemed 
remote. 

To what conclusions can a visitor to Moscow come after 
a stay of five days? What relative value must be given to 
so many conflicting experiences? The question that seems to 
bring about as much discussion as any other concerns the 
significance of the very large number of jet aeroplanes to 
be seen around Vnukovo airfield. 

In answer to questions Aeroflot people calculated that there 
were something like 70 Tu-104s in service plus 40 II-18s. It 
is worth noting that this figure of 70 was that given in the 
“ Airlines” issue of THe AEROPLANE which appeared last 
November. According to that same issue B.O.A.C. has an 
unduplicated route mileage of 66,000. It has now taken 
delivery of 12 Comets and has some 35 Britannias. 

The Aeroflot route mileage was 162,000 as long ago as 1952 
and that was before the route had been opened up across 
to Vladivostok. The extent and complexity of the service 
now being operated can be gauged from the map we published 
last week. It is thus fairly clear that the figure of 70 Tu-104s 
must be regarded as a conservative figure. 

Furthermore, the Russians made no secret of the low hours 
between overhauls for their turbine engines. Such overhaul 
times are likely to result in low utilization figures and in con- 
sequence in larger fleets than would be necessary by Western 
standards. 


Comet Prospects 


AST week's reported statement by Cia Mexicana de Aviacion 

executives, to the effect that the company had ordered 

three Comet 4s, appears to have been a little premature, 
although encouraging. 

No contract has yet been signed, but the statement does 
appear to indicate that, subject to agreement on financial 
arrangements, Mexicana is at least as near to being a firm 
buyer as any other among the many airlines which look on the 
Comet as a suitable turbojet transport for their particular 
networks and foreseeable traffic. More than academic interest 
in the Comet continues to be shown by, among others, 
Canadian Pacific Airlines, Japan Air Lines, Air-India Inter- 
national, Misrair, Olympic Airways and at least one major 
U.S. carrier. 

Mexicana is one of Mexico’s three international carriers. 
The others are Aeronaves de Mexico and Guest Aerovias 
Mexico, which is now a subsidiary of Aeronaves. Pan American 
have financial interests in both Mexicana (believed to be 
42%) and in Aeronaves (21%) and for some time there has 
been close association (and reports of a possible, or probable, 
merger) between these two companies. 

Internationally, Mexicana, using DC-6s, operates from 
Mexico City to Chicago, Los Angeles, Havana and San Antonio 
(Texas). Competitive turbojet transports will obviously be 
desirable for use on the two main routes into the U.S.A. and 
a good airfield performance is necessary with Mexico City lying 
at an elevation of 7,347 ft. and with the temperatures to 
expected at a latitude only 19° or so north of the Equator. | 

Using Britannia 310s, Aeronaves operates a non-stop Mexico 


City—New York service and Guest, with Constellations and 
DC-6s, operates to Panama City and Caracas, Venezuela, and 
to Europe (Lisbon, Madrid and Paris) via Miami, Bermuda 
and the Azores. 


Viscount Operators Meet 


OR the seventh year in succession some 50 representatives 

of 25 airlines gathered at Weybridge last week for the annual 
Viscount operators’ meeting. This event has become well 
established among users of the Vickers Viscount as an occasion 
when senior engineering staff can meet their opposite numbers, 
and representatives of the manufacturers of aircraft, engines 
and equipment, to discuss mutual problems. These are the 
meetings where, as Vickers themselves put it, “ nothing good 
is heard about the Viscount ’’—because it is the snags and 
problems with which the engineers are naturally most 
concerned. 

As one would expect, the nature of these meetings is slowly 
changing: At first they dealt, on a “* question-and-answer ” 
basis, with particular difficulties and modifications. With the 
Viscount now thoroughly established with most operators, 
fewer problems are showing up, so this year Vickers arranged 
a programme of short papers to discuss selected items of 
general interest. These talks reviewed the more serious 
problems that have arisen in the past year or so and the 
solutions offered by the manufacturers. 

This programme of talks was far-ranging and covered such 
items as Dart turbine-blade failures, progress with the spar- 
boom change, cabin supercharger failures, the replacement of 
loose rivets, compass interference and cabin condensation. 


} 
| 
ig 
4 
q 
ee: 
| 
4 
a 
| 
: 


5O years ago 4 


Page Ltd. was formed 


first company 4 


struction of 
thenitthas built 


and mongplane, 


civil, Hig and calg 


ever wayaimien 


throuch the 
cruise preety the 


next half- -century, Jt is 
«that many of 


Handley 


: 
4 
makes thi world’ 
as 
| 
nd Halifax bombers 


THE AEROPLANE 
and ASTRONAUTICS 


16 


JUNE 5, 1959 


SAPPHIRE IN VICTOR B1 


continues successful association between 
Bristol Siddeley and Handley Page 


Praised by pilots for its superb response at high altitude 
... only aircraft of its size to have been dived transonically 
... holder of many other records . . . the Victor B 1 is the 
latest in a long list of outstanding Handley Page aircraft 
to be powered by a Bristol Siddeley engine, the Sapphire. 


38 Years’ Successful Association 


1921 saw the first powering of a Handley Page aircraft— 
an 0/700—by a Bristol engine, the Jupiter. In 1929 the 
Hinaidi bomber, equipped with Jupiter engines, went into 
service. There followed a long series of famous Handley 
Page aeroplanes— Hannibal, Heracles, Harrow, Hampden, 
Halifax, Hastings, Hermes—all powered by Bristol en- 
gines. Now the Bristol Siddeley Sapphire turbojet, which 
in addition powers a great number of other aircraft in 
many countries, plays a large part in giving the Victor B 1 


the highest performance of any heavy bomber in the world. 


Continued development, greater thrust 
Current version of the Sapphire, the Sa 7, already delivers 
11,000-lb thrust; while the simple reheat system developed 
for this robust and reliable engine now enables take-off 
thrust of 12,300 Ib to be obtained. 


Bristol 
Siddeley 


ENGINES LIMITED 


| 
{ 
| 
| 
: 
4 


THE AEROPLANE 
and ASTRONAUTICS 


JUNE 5, 1959 645 


The Fighting Services 


Anglo-American Relations 

E Secretary of State for Air, the Hon. George Ward, has 

appointed Air Marshal Sir Richard Atcherley, K.B.E., C.B., 
A.F.C. (Retd.), to succeed Air Chief Marshal Sir Hugh 
Saunders, G.C.B., K.B.E., M.C., D.F.C., M.M. (Retd.), as Chief 
Co-ordinator of the Anglo-American Community Relations 
Scheme in the United Kingdom. Air Marshal Atcherley 
recently retired after 36 years in the R.A.F. and is now sales 
director of Folland Aircraft, Lid. 


No. 35 Squadron 


.R.H. PRINCESS ALEXANDRA OF KENT is to present 

a Standard to No. 35 Squadron (Wg. Cdr. G. Newberry), 
the first Bomber Command squadron to operate Handley Page 
Halifaxes, and one of the original units of the Pathfinder Force, 
at R.A.F. Upwood on June 16. 

Formed at Thetford, Norfolk, in February, 1916, No. 35 
Squadron went to the Western Front in 1917 equipped with 
Armstrong Whitworth biplanes. Much of its work was in 
co-operation with the Cavalry Corps, operations which led to 
the adoption of the horse’s head as the unit badge. 

Disbanded in 1919, the squadron re-formed as a bomber unit 
10 years later and in 1935, during the Abyssinian crisis, took 
its Fairey Gordons to the Sudan to reinforce the Middle East 
Command. It returned home the following year, and during 
the early months of the Second World War, was occupied with 
training duties. 

Halifaxes were delivered towards the end of 1940, and 
No. 35 Squadron first used them, in a raid on Le Havre, on 
the night of March 10-11, 1941. During the rest of that year 
the squadron bombed a variety of targets, in Germany and 
occupied France, some of the raids being made in daylight. 

When the Pathfinder Force was formed in August, 1942, 
No. 35 was one of the four squadrons selected to form its 
nucleus. In March, 1944, the squadron was re-equipped with 
Lancasters, and is at present operating Canberras. 


R.A.F. North Front 


ENERAL SIR CHARLES KEIGHTLEY, the Governor of 
Gibraltar, is to open the new Officers’ Mess at R.A.F. 
North Front, Gibraltar, on June 17. 

This opening of the new -building will complete another 
stage of the post-War modernization programme at the 20-year- 
old station, improvements and additions to the Sergeants’ Mess 
and airmen’s accommodation having already been made. New 
married quarters are being built and the new Mess, a two- 
storey building with accommodation for 70 officers on the 
water’s edge overlooking the bay, replaces the small wartime 
temporary building. 

The Service’s association with Gibraltar began 20 years ago 
with the arrival of No. 202 Squadron with its flying-boats. 
Two years later No. 233 Squadron, equipped with Hudsons, 
moved in and it became necessary to expand the airfield, built 
on the site of a racecourse. In 1942 North Front became a 


NAVY’S NEWEST.—Laid down 
in 1944 and launched by Lady 
Churchill six years ago, H.M.S. 
«‘Hermes,’’ the newest carrier 
for the Fleet Air Arm, is seen 
during her first voyage from 
Barrow-in-Furness to Southamp- 
ton last week. Fitted with a 
fully angled deck, steam catapults 
and mirror landing aids, the 
carrier will, on completion, join 
Victorious,” “Eagle” and 


“Ark Royal”’ to form the future 
operational carrier force of the 
Service. 


CANADIAN AIR DISPLAYS.—Members of the recently 
formed R.C.A.F. «Golden Hawks” aerobatic team with one 
of their gold, red and white Sabre 6s. Led by Sqn. Ldr. F. 
Villeneuve (4th from the left) the team is taking part in this 
summer's activities celebrating the Golden Anniversary of 
Flight in Canada and the R.C.A.F.’s 35th Anniversary. 


separate R.A.F. station, and over the years the runway has 
been increased until today almost half of its 2,000-yd. length 
extends into the bay. 
Navigation Tour 

ED by Air Vice-Marshal H. A. V. Hogan, Senior Air Staff 

Officer, Headquarters, Flying Training Command, a party 
of 33 R.A.F. navigators, including the staff and students of the 
Specialist Navigation Course at the R.A.F. Flying College, 
Manby, are visiting R.C.A.F. and U.S.A.F. bases in North 
America. 

The group, which was due to fly to Ottawa in a Transport 
Command Comet 2 on June 4, is to study developments in 
navigational methods and equipment. Visits are planned to 
R.C.A.F. Uplands and Winnipeg, Wright Patterson A.F.B., 
Eglin A.F.B. and U.S. Naval Air Station Key West, Florida, 
before returning to the United Kingdom on June 21. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Gp. Capt. D. H. Burnside, D.S.O., O.B.E., D.F.C., 
and Gp. Capt. A. P. Chamberlain to the office of the Air Member 
for Supply and Organization; Wg. Cdr. A. W. Skingsley, B.E.M., 
to the office of the Air Member for Supply and Organization. 

Transport Command: Wg. Cdr. S. H. Latham to R.A.F. Lyne- 
ham, as Senior Education Officer. 

Maintenance Command: Weg. Cdr. G. D. Dillabough to No. 14 
M.U., Carlisle, to command the Provisioning and Control of Stock 
Office. 

Technical Training Command: Sqn. Ldr. J. S. Miller to Head- 
quarters for equipment duties, with acting rank of Wg. Cdr. 

Other Appointments: Wg. Cdr. P. A. H. McKeand, D.S.O., 
D.F.C., A.F.C., to Headquarters, 2nd U.S. Air Force, Barkdale, 
U.S.A. 

Chaplain: The Rev. A. W. Hopkins to Air Ministry as Principal 
Chaplain to the Church of Scotland and Free Churches. 
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Handley Page’s Half Century 


|‘ the words of the registration document, Handley Page, 
Ltd., was founded “to carry on the business of manufac- 
turers, letters to hire and repairers of and dealers in aeroplanes, 
hydroplanes, airships, balloons, aeronautical apparatus and 
machines .. .” The date of registration was June 17, 1909. 
For 50 years now the company has been fulfilling the most 
important of these objects with great success. 

With an authorized capital of £10,000 in 500 shares, Handley 
Page, Ltd., had two directors: Frederick Handley Page and 
Francis Dalton. Today, Sir Frederick Handley Page remains 
chairman and managing director of the company which he 
founded and which he has guided and controlled without 
interruption for 50 years. This anniversary story is therefore 
not simply a record of a company’s achievements; it is also a 
tribute to the man whose vigorous and inspired leadership has 
kept that company in the forefront of the aircraft industry for 
half a century. 

Handley Page trained as an electrical engineer and by the 
time he was 22 years old was employed as chief electrical 
designer at the Charlton works of Johnson and Phillips. But 
already the possibilities of flying had inspired him and most 
of his spare time went into the construction of model aircraft 
and experiments with wooden propellers. He joined the 
Aeronautical Society (not then honoured with Royal patronage) 
and there met other enthusiasts and pioneers who further 
stimulated his interest. 

Among them were José Weiss and Deverall Saul, both of 
whom were to influence Handley Page’s formal entry into 
aviation. Weiss, a landscape artist and naturalized English- 
man, was experimenting with inherently stable aeroplanes, 
which commended themselves to H.P.; and Saul. the inventor, 
had ideas which he wanted translated into a practicable flying 
machine. With the promise of an order from Saul, Hand'ey 
Page took the plunge in 1908 and set himself up as a manu- 
facturer—in a garage in William Street, Woolwich. 

There, he set about the production of propellers having 
guaranteed performance characteristics, and the construction 
of the Saul tandem-wing monoplane and a new prototype for 
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Weiss. He also designed the first Handley Page aircraft— 
a small glide: having the Weiss type cf wing for stability. 
At the Olympia Aero Show in March, 1909, before this glider 
had flown. Handley Page exhibited a Weiss monoplane and 
models of the Weiss glider, and gave details of the Saul 
aeroplane which he was building. 

As already noted, the business was registered as a private 
company in June, 1909, and later in the same year a flying field 
was acquired on Barking marshes across the river from Wool- 
wich. “Flying field” is perhaps the wrong term; actually, a 
wood-and-corrugated-iron shed was rented; the surrounding 


Above, Frederick Handley Page in the c 
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A classic scene at Croydon in the ‘30s, with «‘ Hengist,"’ one of the H.P. 42s, on the apron. 


For nine years the H.P. 42s gave 


Imperial Airways unequalled service. 


marshland had to be shared with the cattle of local farmers, 
who showed scant enthusiasm for the noisy newcomers. In the 
shed at Barking, the Saul aeroplane was completed, and building 
aeroplanes to the designs of other enthusiasts proved to be a 
useful line of business in the next year or two. One biplane 
was built in 1909 for George and Jobling, of Leicester; another, 
the Planes biplane, for W.P. Thompson; a biplane glider with 
a cruciform tail was made for a Frenchman; and the Sonoda 
biplane was built to the designs of a Japanese enthusiast of that 
name. 
These activities helped, rather than hindered, Handley Page's 
work on his own design, for they made it possible to keep a 
small staff fairly fully occupied and to cover, to some extent, 
the cost of experimental machines. The Handley Page Weiss- 
type glider was flown, by H.P. himself, at Barking, and was 
followed by the first Handley Page aeroplane, in May, 1910. 
Known as the Type A or Blue Bird, it had an elliptical wing 


shape, an Alvaston engine and a cruciform tail unit in one piece, 
attached to the fuselage at a single pivot point. 

The same type of unified lateral and longitudinal control was 
used on the second monoplane, Type C, in which H.P. reverted 
to the curved swallow-shaped wing of the Weiss machines. Both 
the Blue Bird and the Type C were flown by their constructor, 


but with little real success. Type C was exhibited at the 1910 
Olympia Aero Show; a year later, Type D was on the Handley 
Page stand and showed that a more conventional tail unit had 
been adopted. The elegant lines and highly polished mahogany 
finish attracted favourable comment; but the Isaacson engine 
fitted for competition in the 1911 Circuit of Britain proved 


unreliable and the machine crashed. A second example was also 
built and it was this machine that became known as the 
“ Antiseptic’ and the “ Yellow Peril,” because of the colour 
of its preservative dope. 

In the latter half of 1911 three significant things happened. 
Edward Petre (“ Peter the Painter”) joined H.P. as technical 
assistant and pilot; a 50-h.p. Gnéme rotary engine was pur- 
chased, and a new flying field was found at Fairlop. Petre helped 
build the two-seat Type E monoplane around the Gnome 
engine, and flew it from Fairlop to Barking—the first notable 
flight by an H.P. design. From this time on, Handley Page him- 
self did little actual flying, but he never wanted for pilots— 
trained or untrained—eager for an opportunity to take an aero- 
plane aloft. Among those who flew the early H.P. aeroplanes, 
in addition to Petre, were Lieut. Wilfred Parke and Sydney 
Pickles. 

The Gndéme-monoplane suffered the inevitable mishaps, 
including one near write-off, but was soon mended and on it 
Petre first took his R.Ae.C. Aviator’s Certificate, and then made 
a spectacular flight from Fairlop to Brooklands. Thereafter, 
it was used at the Handley Page school of flying founded at 
Hendon in 1912, where it was joined by the 70-h.p. Type F, 
built to compete in the 1912 Military Aeroplane Trials. 

In September, 1912, Handley Page took on to his staff George 
Volkert, 21 years old and newly qualified as an aeronautical 


Below and below left, exterior and interior views of the 
Handley Page W.8, the first H.P. commercial transport design, 
at the Paris Exhibition in 1920. 
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engineer from the Northampton Polytechnic—where H.P. him- 
self was now in charge of the aviation engineering courses. 
About the same time a new home was found for the company 
at Cricklewood, in a group of buildings which had once been 
a riding school and stables, and the flying field at Fairlop was 
relinquished in favour of Hendon. 

At Cricklewood, Volkert took charge of the design of the 
first H.P. biplane (Type G), which was also the first of the 
company’s aeroplanes sold (to the Northern Aircraft Co.) and 
the last pre-War product. It retained the well-known swallow- 
shaped wings and had a 100 h.p. Anzani. Subsequently Type G 
was taken over by the R.N.A.S. and used as a trainer at Hendon 
and Chingford until it crashed in 1915. 

The last pre-War design of the company was the L.200, 
essentially a very much enlarged version of the Type G with a 
200 h.p. Salmson engine. he L.200 was intended for an 
attempt on the Atlantic crossing, for which the Daily Mail 
had offered a £10,000 prize, and it was being built to the order 
of Princess Lowenstein-Wertheim—who had hired the Type G 
biplane earlier in 1914 to fly from London to Paris. Work 
on the L.200 ended with the outbreak of war. but it had 
focused Handley Page's attention on the possibilities of the big 
aeroplane. 


The Big Bombers 

Unlike many other aircraft constructors, Handley Page did 
not become heavily involved in the production of stock designs, 
other than a few B.E.2s in 1912-13. When the War came, the 
company had design and production capacity available and to 
discuss how this might be used Handley Page called on Cdre. 
Murray Sueter, director of the Admiraity Air Department, at 
the end of 1914. Already the Navy was thinking in terms of a 
“land cruiser” with two engines and a massive bomb load. 
Handley Page, with the L.20U0 in mind, was enthusiastic, and 
in January, 1915, Murray Sueter staked his career on the com- 
pany’s ability to produce what he wanted—a “ bloody paralyser 
of an aeroplane.” By February, 1915, the order had been 
increased to 40—-an act of faith for which Murray Sueter was 
regarded as the “ biggest damned fool in the Navy” by some 
at teast of his superiors. 

Known as_ the O/100, the new bomber was designed for a 
crew of two and was to carry six 112-lb. bombs at a maximum 
speed of 72 m.p.h. Originally, 120 h.p. Beardmore engines 
were planned, but the newly developed 250 h.p. Rolls-Royce 
Eagies were in fact fitted. The design and construction of the 
largest aeroplane then developed in Britain (with a span of 
100 ft. and weighing over five tons) was no light task. Through- 
out 1915 progress was steady but slow, as tests to destruction 
were made on every spar, strut and fitting. Nevertheless, the 
first 0/100 flew less than a year after the order was placed, on 
December 18, 1915, at Hendon. Deliveries of the O/100s to the 
R.N.AS. in France began in November, 1916, and operations 
by day and night began in the spring of 1917. 

Initial operations were very much on a trials basis as no 
real information was available about the proper deployment 
of large military aeroplanes. Results soon showed that night 
bombing was the most effective réle, and this experience 
coupled with the appearance of Gotha-engined bombers over 
England, brought a revolution in official thinking about 
bombers. One result was that new, even larger, types were 
ordered for development; another was the decision to order 
very large numbers (eventually some 700) of the Handley 
Page bombers. 

The latter appeared as the 0/400 type, slightly modified from 
the 0/100 and destined to become one of the best-known of all 
World War I aeroplanes although in operational service for 
only a few months. It was largely because of the 0/400 that 
the name Handley Page took its place in due course in the 
“ Oxford Dictionary of Current English,” with the definition: 
“type of large aeroplane.” In the U.S.A. the 0/400 was put 
into production by the Standard Aircraft Corporation, which at 
one time had 1,500 on order. 

At almost the same time that the first 0/400 was being tested, 
Handley Page, Ltd., were entrusted with the design of a new 
bomber to reach Berlin from English bases. It was to carry 
more than twice the 0/400's load, would weigh twice as much 
and would need four Eagle engines. The task was an enor- 


JUNE 5, 1959 


th 
1918. V/1500 (about 15). W.8(1). 


mous one, and to avoid interrupting O/400 production at 
Cricklewood, production was contracted out to Harland and 
Wolff in Belfast. Only eight months after the go-ahead was 
given, the V/1500, as the new bomber was known, made its 
first flight, from the newly created airfield alongside the 
Cricklewood works. It was too late to serve operationally but 
it was certainly one of the greatest achievements of the British 
aircraft industry up to 1918. After the War V/1500s made 
several notable flights including one to India and another 
through the U.S.A. ; f 

The 0/400 and V/1500 established Handley Page in the 
forefront of the World’s bomber designers. In later years, 
and up to the present day (with the Victor) this specialization 
has continued. In the immediate post-War years, however, 
the need for bombers was not apparent, and the company 
turned its attention to other matters. 


An Air Transport Venture 

The big Handley Page bombers lent themselves to being 
used for transport purposes, and two 0/400s had been so used 
in 1918 to bring ferry pilots back from France. During the 
peace negotiations eight converted 0/400s of No. | Squadron 
operated a regular service between London and Paris. 

Handley Page himself had not missed the significance of 
these flights, and, firmly believing in the future of air trans- 
port, he set about forming three subsidiary companies in 1919 
to operate transport services in Europe, South Africa and Asia. 
The ventures in the last two areas were before their time and 
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destined to fail; so, too, was an effort to start an air service 
in Brazil, and another in Peru, using Norman Thompson N.T.2B 
flying-boats (after the Norman Thompson company had been 
taken over by Handley Page). 

More successes attended Handley Page Transport, Ltd., the 
company set up to run services in Europe. For the first few 
months after the War no international flying was generally 
permitted in Europe, but in April, 1919, Handley Page 
employed Lt.-Col. Sholto Douglas (now Lord Douglas of 
Kirtleside) to be chief pilot of the transport company and to 
prepare for operations. Many other pilots later to become 
famous were employed by Handley Page Transport, among 
them G. P. Olley, A. S. Wilcockson, F. Dismore, W. L. Hope, 
Maj. Foote, and R. H. Mcintosh. Maj. Brackley succeeded 
Sholto Douglas in 1920 and the whole operation was managed 
by George Woods-Humphery. 

The first cross-channel civil flights were permitted in July, 
1919, and regular services to Paris began on August 25. Brussels 
and Amsterdam were added later and some attempts were made 
to inaugurate domestic services too. The aircraft used by 
Handley Page Transport were all versions of the old O/400s, 
known variously as O/700s, O/10s and O/I1s, depending on the 
precise standard of conversion. 

They gave good service, and business for a time was satis- 
factory. At first the big Handley Pages flew from Cricklewood, 
where Customs facilities were eventually provided to avoid a 
call at Hounslow. Later the company moved its operating base 
to the new London Airport at Croydon. As 1920 progressed, 
competition from subsidized French and Belgian airlines 
increased and by February, 1921. Handley Page Transport 
found it impossible to carry on. 

The subsequent history of British air transport cannot be told 
in detail here. There followed a short neriod of subsidized 
operations in 1921, followed by the Air Ministry’s Three-Year 
Plan under which H.P. continued to operate as one of the 
approved companies. Together with Instone, Daimler, and 
British Marine Air Navigation, Handley Page Transport was 
absorbed into the new State airline, Imperial Airways, on 
April 1, 1924. The company’s réle as a transport operator 
then ended, but the development of transport aeroplanes 
continued. 

As early as February, 1920, Handley Page had produced a 
new transport aeroplane, the W.8, which had been exhibited 
at the Paris, Brussels and Olympia Aero Shows in that year 
before going to Martlesham to compete in the Air Ministry 
competition for civil transports. There it gained first place 
and an £8,000 prize. With Eagle engines instead of the W.8’s 
Lions, three more of these machines were built for use by 
Handley Page Transport in 1922, as the W.8bs. 

The three W.8bs passed to Imperial Airways in 1924 and in 
May of that year the W.8f Hamilton made its first flight. This 
was a larger version of the W.8b, with three engines (an Eagle 
and two Pumas) and it also went into service with Imperial 
Airways. A similar design, the W.8e, had won a Belgian com- 
petition in 1922 and after one had been supplied from England 
was put into production in Belgium by SABCA. From the 
Hamilton was evolved the W.9 Hampstead, also for Imperial 
Airways, and then in November, 1925, Imperial accepted a 
Handley Page tender for four new twin-engined transports and 
stipulated delivery by the end of March, 1926. This resulted 
in the W.10, which was virtually designed on the shop floor 
taking the Hyderabad bomber as the basis. All four machines 
were flown to Croydon on March 30; the drawings were finished 
later. 

Various of these Handiey Page biplanes remained in service 
with Imperial Airways until 1933. By then the most famous of 
all the H.P. commercials had also joined the fleet—the H.P.42. 
Designed in 1928 to meet a new Imperial Airways’ specification, 
the H.P.42 was, in the company’s own words: “not an aero- 
plane but a legend.” Bringing to its design all their long 
experience of big aeroplanes and of transport problems, the 
H.P. team produced a 29,500-lb. four-engined biplane with a 
130-ft. span, which could carry payloads of up to 8,500 Ib. and 
accommodated 38 passengers in Pullman comfort. Imperial 
Airways bought four H.P.42s and four H.P.45s (the variant for 
Western routes) for £21,000 apiece and flew them on routes in 
Europe and India for eight years without a single fatality: the 
flagship, “ Heracles,” flew 1,250,000 miles and carried 95,000 
passengers. 
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The Handley Page slot made performances like this possible. 
Here a Heinkel He 64 is taking off over a 25-ft. screen. 


Lots of Slots 

While the airline and airliners kept the company busy in 
the immediate post-War years, a research programme was 
going on which was destined to be no less important to 
Handley Page, Ltd., in the years to come. This began as an 
investigation into the nature of the airflow over various 
aerofoils with a view to improving flow at high angles of 
attack, to delay the stall. The outcome, in 1919, was the 
Handley Page slot—a simple enough device which the com- 
pany was able to patent in many parts of the World. Closely 
involved in its development, both in the wind tunnel and 
on full-size aircraft, were the late Prof. G. T. R. Hill and 
G. C. D. Russell, now assistant managing director. At first, 
a fixed open slot was used; then a retractable slot operated 
from the cockpit was developed, followed by the automatic 
slot and the slotted flap. 

During the ‘20s Handley Page slots were applied to many 
new aircraft types; the seal was set on their success when 
the Air Ministry ordered their use on all future Service aircraft. 
In 1929 slots were the key to success in the Guggenheim 
competition for a safe slow-flying aeroplane. Semi-finalists 
were the H.P.39 (the “Gugnunc”™) and the Curtiss Tanager; 
the latter, liberally provided with H.P.-type slots, was eventually 
declared the winner. 

By the time the patents had expired, the company had 
collected over £650,000 in sale of patent rights and royalties 
under licence for the slot. One other significant outcome 
was that it brought Handley Page into contact with Gustav 
Lachmann, a young German engineer who, working independ- 
ently, had grasped the significance of the slot about the same 
time as H.P. himself, but had been unable to exploit his 
discovery. A close friendship between the two engineers 
developed, Lachmann eventually joining the company where 
he is now director of scientific research. 


Bombers and Others 

* In common with other manufacturers, Handley Page, Ltd., 
has secured contracts from time to time for new military 
aircraft, many of which do not reach production status. Such 
types were the Hanley, Hendon and Harrow torpedo carriers, 
the Handcross and Hare day bombers, the M.1/30 torpedo 
bomber and the general-purpose G.4/3i. Other interesting types 
were the H.P. 21 single-seat fleet fighter monoplane for the U.S. 
Navy, and the H.P, 22/23 ultra-lights for the 1923 Lympne 
light-aeroplane trials, in the design of which W. H. Sayers, 
then technical editor of THe AEROPLANE, collaborated. In 
those early years, most of the test-flying was done on a free- 
lance basis, F. P. Raynham and Frank Courtney being among 
the pilots involved. 

Having made their mark with the production of big bombers 
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in the First World War, the company was naturally anxious 
to continue this specialization, and the first opportunity to do 
so came in 1922, when the Air Ministry ordered a prototype 
based on the commercial W.8b. Named the Hyderabad, it 
was put into production for the R.A.F. and served until 
1933. The Hinaidi, only slightly different, followed, together 
with a bomber-transport variant, the Clive. Flying with Alan 
Cobham's National Aviation Day circus in later years, a 
Clive once carried more than 1,000 passengers in one day. 
Earlier, at the end of 1928, the prototype Hinaidi had made 
its mark evacuating civilians from Kabul to Peshawar. > 

From the time the Hyderabad went into service in 1926 until 
the present day there has always been a Handley Page heavy 
bomber in service, or under development for the Royal Air 
Force; often, parallel transport variants have also been built 
or projected. The Hinaidi was followed by the Heyford, 
which contained some unusual features, including the arrange- 
ment of the fuselage under the upper wing, and the bomb-bay 
in the lower wing between the enormous wheel spats. 

A new military transport in 1932, the H.P.43, was not unlike 
the civil H.P.42 in conception but had only three engines. The 
same fuselage was built into the monoplane H.P.51 in 1935, 
and this in turn was the basis of the Harrow bomber ordered 
in 1936 as an interim type until the Hampden, Whitley and 
Wellington came along. In the later days of the War the 
Harrows reverted to the transport réle for which their proto- 
type had been designed; they also participated in “ Operation 
Mutton,” the operational trials of the “long aerial mine,” 
one of the more bizarre weapons developed to protect Britain 
from the Luftwaffe’s bombers. 

The Hampden was the first Handley Page monoplane bomber 
design, started in 1932 to an official requirement which also 
produced the Wellington. In its production Handley Page 
developed still further to split construction and unit assembly 
technique used to build the Harrow. Hampdens were 
built by Handley Page, by English Electric (who re-entered 
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the aircraft industry with this project) and by Canadian Asso- 
ciated Aircraft, while Short and Harland built the Dagger- 
engined Hereford. 

On an early test flight in the Hampden, a wheels-up landing 
was made inadvertently, bringing from the observer in the well- 
glazed nose the impassive remark “ There's a lot of grass in 
here.” The observer was R. S. Stafford, now director of the 
company’s technical department in succession to Volkert. In 
the cockpit was Maj. Jim Cordes, who had been flying for 
Handley Page since 1928, at first as assistant to Tom Harry 
England and later as chief test pilot. 

From the Hampden came a natural progression of bomber 
designs—the H.P.55 with two Hercules; the H.P.56 with two 
Vultures, the H.P.57 with four Merlins and the 70,000-lb. H.P.60 
with four Hercules. Of these only the H.P.57 was built, 
although the H.P.56 was ordered and a mock-up of the H.P.60 
was built. The H.P.57 was the Halifax—first flown by Cordes 
a few weeks after the War started, and produced by five separate 
construction groups, some with no previous aircraft experience. 
By the time the War ended about 6.000 Halifaxes had been 
built, and it was still in production. Twenty-six major variants 
existed, for bombing, oversea patrol, weather reconnaissance, 
glider-towing, supply-dropping and transport duties. The 
Halifax was the greatest of all the great Handley Page bombers; 
there is no space here to record its many exploits with Bomber 
Command alone, where it served between 1939 and 1945 with 
35 different squadrons. 


Full Circle 


Just as the O/400 had been the basis, after the First World 
War, of some of the first civil transports, so was the Halifax 
also developed, in 1945, for more peaceful purposes. As the 
Halton, a fleet of converted Halifax transports went into service 
with B.O.A.C.; many of them flew also with charter operators, 
making a special contribution to the Berlin Airlift. Meanwhile 
the basic Halifax wing was developed in the design of the 
first new transport for Transport Command after the War 
the Hastings—and this in turn was developed into the Hermes 
civil transport, a fleet of which, once again, was built for 
B.O.A.C. 

In 1946 the Air Ministry drew up its plans for a radical 
bomber designed to take advantage of the turbojet engine and 
to fit into the new concepts of nuclear warfare. As was to be 


expected, Handley Page, Ltd., was one of the two companies 
(Continued on page 651) 
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chosen to build prototypes to meet this specification, having 
already been instrumental in formulating it. At first the new 
H.P. bomber was a tailless design; the possibilities of this 
concept had been under study since 1937 and a small tailless 
test bed, the H.P.75 Manx, was flown in 1944. This configura- 
tion was later abandoned in favour of a more orthodox layout, 
and when the H.P.80 Victor first flew on December 24, 1952, 
it was the crescent wing shape which attracted most attention. 
This arrangement was a compromise between the design 
requirements for good performance and for avoiding tip 
stalling. 

With Conway engines and other refinements, the Victor 2 
is now in production, and will succeed the Victor 1, which has 
been in service since the spring of 1958. A Service life of not 
less than 10 years is forecast for the Victor, which, for the 
first few years of service at least, can confidently be regarded 
as among the best operational strategic bombers anywhere. 
Transport variants of both the Victor 1 and Victor 2 have been 
continuously studied by Handley Page and the rejection of 


Above, the first Handley Page 
bomber was the 0/400. Its 
production by a company 
which hitherto had built only 
small single- and two-seat 
monoplanes and biplanes was 
an outstanding achievement 
of World War I. 


Right, widely considered to 
be one of the finest strategic 
bombers in service anywhere 
to-day, the Victor is the 
latest Handley Page bomber, 
featuring a distinctive com- 
pound sweep-back on _ its 
wing. Forty years of techno- 
logical progress separate the 
0/400 and Victor designs. 
The span of the first was t 
100 ft. and that of the second 
is 110 ft. 
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their 240,000-lb., Conway-engined H.P.111 strategic freighter 
earlier this year was a blow both to the company and, it is 
generally believed, to the hopes of many in the Service. 

In the civil transport field the company has the Dart Herald 
branch liner, which has been arousing great interest on its 
recent tour through the Middle and Far East. This design is a 
product of the Woodley factory, which was acquired in 1948 
when Miles Aircraft went out of business, and was re-named 
Handley Page (Reading), Ltd. A separate design team has 
been maintained at Woodley, and the Herald has been the 
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principal product of this team, which also developed the Miles- 
designed Marathon for R.A.F. use. 

At Cricklewood much research has gone into the possibilities 
of laminar-flow design, making use of suction-slots to maintain 
smooth airflow over the wings and fuselage. Practical experi- 
ence has been gained with a modified Vampire and designs 
exist for, among other things, a small twin-jet executive trans- 
port, weighing only 36,500 Ib. but able to carry a 1,000 Ib. 
payload over 4,330 st. miles. 

Bombers, transports, and the application of new aero- 
dynamic principles—in these three things Handley Page, Ltd., 
has specialized for almost all of its 50-year history. Its founder 
has consistently opposed the theories of grouping and nationali- 
zation which in the past year or two the Ministry of Supply 
has sought to impose on the aircraft industry. The company 
is still, to-day, as individualistic as Sir Frederick Handley Page 
himself. 
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Rocketdyne Looks Ahead 


Giant boosters and nuclear propulsion 


N a paper entitled “ The Comparative Growth Outlook for 60 
Leading Industries in the Next Ten Years,” Mr. L. Edie, a 
leading American economist, recently placed the missile and 
astronautics industries at the head of a list offering the greatest 
growth potential. Office equipment (including computers), air 
transportation, electronics, aluminium, drugs, plastics and resi- 
dential building, had a growth potential of 100 to 200%. But 
missiles and astronautics, he said, were likely to grow by a 
full 200% in this ten-year period. 

Prominent in this envisaged expansion will undoubtedly be 
the Rocketdyne Division of North American Aviation, whose 
engines already power most of America’s ballistic missiles, 
satellite launchers, and space-probes. With contracts already 
placed for engines to deliver 14 million Ib. of thrust, this com- 
pany’s future in the Space Age would seem to be assured. A 
general outline of Rocketdyne’s activities with ballistic prime- 
movers was given in THE AEROPLANE, April 5, 1957. 


Clustered Engines 

The contract for a high-thrust rocket engine to be built from 
existing components of Thor and Jupiter propulsion units was 
awarded on September 12, 1958. Initial tests of the new propul- 
sion system are already being made at Rocketdyne’s Propulsion 
Field Laboratory in the Santa Susana mountains. 

This clustered 1,500,000-lb.-thrust engine is regarded as the 
quickest and least expensive means of obtaining a propulsion 
system capable of placing very large payloads into orbit. 
Normally, it takes a minimum of five years from the drawing 
board to the testing stage to build a rocket engine, but by 
building from existing components of ballistic missiles, develop- 
ment time can be reduced considerably. 

As Rocketdyne have stressed, it provides a logical booster for 
starting one or more additional stages on their way to new 
space missions. The upper stage may be a cargo-carrying 
rocket for transporting supplies to satellites, and this would 
probably be large enough to provide for return to Earth and 
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Rocket-engine development trends. 


landing; eventually, recovery of the booster itself is anticipated. 
Its stated capabilities include those of placing a 5-ton payload 
in a 22,300-mile “stationary” orbit and of landing a 1-ton 
payload on the Moon. 


Single Chamber Unit 

A second contract calls for the development of a bi-propellent, 
single-chamber, booster rocket of 1,000,000 Ib. nominal thrust, 
capable of being developed to produce a thrust one and a half 
times that. The engine will use liquid oxygen and hydrocarbon 
propellents, but is designed to run on other liquids without 
major change. Special attention is being given to methods of 
simplifying directional thrust control 
and of pressurizing propellent tanks. 

Announcing the contract, the 
National Aeronautics and Space 
Administration stated that the pro- 
gramme would provide a_ simple, 
dependable booster of great size that 
could be used to launch into space 
payloads and experiments weighing 
several tons. Performance flight rating 
tests of the engine would be based on 
unmanned vehicle applications, but it 
might eventually propel manned satel- 
lites and spacecraft. 

The development of the more 
advanced single system would provide 
twice the payload capabilities for the 
same gross take-off weight. It is 
capable of orbiting a 20,000-lb. manned 
satellite or of sending a 5,000-Ib. 
vehicle from Earth to another planet, 
and should be available in about six 
years. 

This powerful single-unit engine, it is 
Stated, may itself be clustered to form a 
multi-million-lb. propulsion system to 


The night sky lights up at Rocketdyne’s 

“test plant in the Santa Susana mountains 

as gases, generated in tests of turbo- 

' pumps, are piped upward through stacks 
and ignited. 
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tackle even more formidable tasks in the future. No one is 
likely to deny that a powerplant of this kind will require 
tremendous development effort. 

For example, larger test stands will be required. Turbo- 
drives capable of the power outputs of small municipalities 
will be needed to feed the propellents to the combustion 
chamber. Stable chambers will have to be built with com- 
bustion densities many times those of existing engines. Plumb- 
ing, valves, etc., will be beyond the range of current experience. 

Speculation on the future of these advanced boosters—and 
related nuclear systems—has recently been made by Mr. T. F. 
Dixen, Rocketdyne’s chief engineer, whese paper, “ A Look 
at Rocket Propulsion for the Next 25 Years,” gives some 
interesting views on future trends. He states: 

With the experience gained in the development of these 
super-boosters, it is logical to expect that the human urge 
forward will lead to the development of still larger propulsion 
systems. 

These engines should grow in steps, as has happened in the 
past. For example, three to five advanced boosters could be 
put together to provide five million pounds of thrust. 

The cluster units will present tremendous testing, handling 
and operation problems. The control of thrust vector in such 
tremendous systems is an unknown quantity. Fabrication of 
thrust structure will present major problems. 

Again, it is logical to expect that the development of a 
single 5 x 10*-Ib.-thrust unit will follow in 10 to 15 years as 
the next-step building block for the future. 

The diagram below compares the size of these second- and 
third-generation super-boosters with the Thor. It can be seen 
that they are enormous—so enormous that the fabrication and 
testing techniques employed will undoubtedly be different from 
those employed for engines up to this time. These systems 
may well be assembled, if not fabricated, at the launch site (in 
much the same way as ships are constructed in shipyards from 
which they are launched). 


THOR 5,000,000 20,000,000 LB THRUST 


Scale comparison of high-thrust chemical engines. 


Among other problems are those of tank structure, heat 
transfer, propellent pumps and other feedline controls for 
liquids, as well as chamber combustion instability. Of neces- 
sity, these will be engines in which many of the component 
parts are integrated into the chambers. 

Chambers may be of cellular structure or have a variable 
nozzle area for maximum thrust at all altitudes. The 
5,000,000-Ib.-thrust engine will be capable of placing a 
260,000-lb. payload in a low orbit or a 50,000-lb. payload on 
the Moon. 

Continuing the development trend, counting on Man’s 
insatiable curiosity and his urge to explore, the next step 
to expect is the development of engines of normally 20 x 10®-Ib. 
thrust. A system comprising 10 to 12 1.5 x 10°-Ib. units might 
be considered to be potentially available in 15 to 20 years. 
However, if it is built, it would undoubtedly be followed by the 
development of the more efficient and compact unit made of 
four 5 x 10®-Ib. units within, say, the next 25-year period. 

Again, size of components and system will change the 
development concept from what we know today. The 
20,000,000-lb.-thrust engine will be capable of placing a 
300,000-Ib. payload in a low satellite orbit, a 200,000-Ib. 
payload on the Moon, or orbiting a 60,000-lb. payload around 
Mars and returning it to Earth. These super engines are thus 
more than boosters in suitable combinations. They can be 
used to carry manned vehicles to the Moon and Mars. 

The future-generation chemical engines will be complemen- 
tary if not competitive with available nuclear engines. 


Nuclear Engines 


For ambitious extra-terrestrial missions, the nuclear engine 
appears to be indispensable; it is a necessary and monumental 
step in space propulsion. The natural and unrelenting laws 
of chemistry and physics set the energy limit of liquid- 
propellent rockets around 400-sec. specific impulse. 

Performance much in excess of this is needed for inter- 
planetary flight, if systems of feasible size are to be realized. 
This performance is theoretically obtainable with nuclear 
energy. 


Primary units of the Atlas propulsion system blast forth on the 
test stand at Rocketdyne’s Propulsion Field Laboratory. 


A typical nuclear-engine system is essentially similar to the 
conventional liquid-propellent rocket engine. The engine 
consists of a gas-cooled solid reactor with a nuclear heat source 
placed in the combustion chamber in which heat is generated 
by the fission of U-235. 

The configuration of this reactor depends mainly on heat 
transfer, neutronic and structural considerations. The elements 
of the reactor are the core, the reflector, the support structure 
and pressure shell, and the controls. 

Great quantities of thermal energy are generated by heating 
a single liquid propellent in a suitable high-temperature solid- 
fuel-element reactor core. The nuclear engine system is greatly 
simplified by the requirement of only one propellent; this, 
however, is counterbalanced by the complexity of the reactor. 
From the standpoint of molecular weight and working 
temperature, hydrogen with a molecular weight of two appears 
to be the most promising propellent. 

Before entering the reactor core, the working fluid leaves the 
propellent tank via the propellent pump. It is divided into 
two streams, one of which flows through the cooling jacket and 
cools the nozzle, reflector, and pressure vessel prior to entering 
the reactor core. The secondary flow cools the control rods, 
structural supports, etc., in the reactor prior to entering the 
core. A portion of the secondary flow is diverted to a section 
of the reactor where it is heated for turbine operation. 
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Stable Platforms 


for Inertial Guidance 


NE thing that aeroplanes and ballistic missiles have in 

common is that, in both, getting from A to B with precision 
is an important part of their performance and function. The 
technique of precise navigation of this sort has been developed 
to a remarkable degree during the past few years and auto- 
matic and semi-automatic systems are now commonplace. 
Among the more noteworthy of these is the technique of inertial 
guidance with which, for example, a long-range ballistic missile 
can be directed from its launching pad on to a comparatively 
tiny target as far as 5,000 miles away. 

As its name implies, this is a system which depends on gyro- 
scopes for its operation. One of the principal components of 
the equipment is a stabilized reference platform which has, of 
necessity, to be very small. Other applications of these platforms 
lie in secondary, or “ back up” inertial systems; Doppler-aided 
systems; vertical references for cockpit instruments, radar 
antenne, cameras or magnetic compass; or as a central gyro 
reference including several of the above in a packaged unit. 

One of the companies concerned with the development of 
inertial systems in the United States is the Minneapolis-Honey- 
well Regulator Company, and its products are now available in 
this country through Honeywell Controls, Ltd., of Greenford. 
At present, the British counterpart of the American company’s 
aeronautical division is maintaining a close and constant liaison 
between its parent company and English Electric Aviation, Ltd., 
which makes Honeywell miniature integrating gyroscopes in the 
instrument wing of its guided weapons division at Stevenage. 

The “ brains” of the Honeywell miniature all-altitude stable 
platform are three of these tiny gyroscopes (which weigh less 
than $ Ib. each) and three miniature pendulous accelerometers 
of equivalent size and weight. The platform, which has a total 
weight of 28 Ib., has one degree of freedom on each of the 
three major reference axes. On the latest model a fourth gimbal 
permits full mancuvres without gimbal lock. 

All four gimbals have a 360° range of movement except the 
inner roll gimbal which is limited to + 25°. The outer roll 
(auxiliary) gimbal is servo-driven from a synchro transmitter of 
the inner roll gimbal to maintain the latter normal to the 
pitch gimbal under steady-state conditions. 
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A Honeywell miniature stable platform. 


The stable platform assembly consists of two basic sections. 
The first comprises the gimbal structure, drive motors and trans- 
mitters; gyros and accelerometers. The second unit is the 
amplifier assembly—circuits for operation and stabilization of 
the platform gimbals; gyros and accelerometers. 

In order to provide correct information to the gimbal servo 
motors at all “airframe” attitudes it is necessary to resolve 
pitch and roll gyro information according to heading angle. 
Pitch-angle information is supplied to the outer gimbal loop 
to provide a secant function gain change as the pitch angle 
approaches 90°. These resolutions are made by a resolver unit 
on the heading gimbal and a secant potentiometer on the pitch 
gimbal. 

Except for the heading gimbal, where gear-driven synchros 
are used, the gimbals each have a synchro transmitter and servo 
motor which are on opposite sides of the gimbals and carry the 
gimbal pivot bearings. 

The need for a precision power supply has been met by 
Honeywell by developing a simple static-magnetic device which 
produces a pc output which varies as a linear function of 
applied ac frequency, but is not sensitive to applied ac voltage. 
This frequency-sensitive Dc output is used as a torque-reference 
current. 

Because the angular momentum of the gyro wheel operat- 
ing at its synchronous speed also varies as a linear function of 
frequency, but is insensitive to applied voltage, it is possible 
to obtain quite adequate compensation with this simple device. 
As a result, the gyro can be compensated precisely for such 
factors as Earth rate, Coriolis effects and aircraft speed without 
error from poor frequency or voltage regulation. 


Aiming a Ballistic Missile 


(y= of the factors which determine the overall accuracy of 
an inertially guided ballistic missile is the angular adjust- 
ment of its gyro stabilized reference platform before launching. 
This platform has to be precisely aligned in azimuth relative 
to the target and special techniques for this have had to be 
devised. 

In flight, accelerometers sense the acceleration of the missile, 
and a computer doubly integrates these acceleration signals 
to give the position of the vehicle in comparison with 
previously programmed constants. When disturbances such as 
wind, or thrust misalignment cause a deviation from the 
programmed ballistic path, the accelerometers sense the devia- 
tion and through the computer transmit steering signals to the 
gimballed rocket motor. 

Before cut-off, the computer integrates all variables to solve 
a cut-off equation, and translates inertial co-ordinates to Earth- 
fixed co-ordinates for delivering the payload. The proper 
solution of this equation again depends upon the proper align- 
ment of the guidance platform prior to launch. 


Azimuth Alignment 
The direction, or track, of a missile’s flight is determined 
by the azimuth alignment. In the case of the Jupiter IRBM 
this measurement is performed with a Perkin-Elmer inter- 
mediate range alignment theodolite. 
This is a precision optical-electronic-mechanical instrument 
package which detects azimuth misalignments and automatic- 


ally makes adjustments expressed in seconds of arc. One 
second of arc equals less than 1 millionth of a circle. At 
Jupiter’s extreme range of 1,500 n.m. a second-of-are error in 
alignment is equivalent to missing the target by only 14.7 yd. 

The theodolite detects alignment discrepancies by continuous 
observation of light reflections from a mirror mounted on the 
stabilized platform. The object is to autocollimate the mirror 
to orientate it “ square” to the intended azimuth; in so doing, 
the longitudinal plane of the mirror is aligned through the 
local vertical, and the lateral plane is aligned perpendicular 
to the plane of the intended track. 

Two modulated light sources, a telephoto objective lens, a 
beam-dividing vee prism and a photo multiplier tube comprise 
the monitoring optical system. When the system is energized, 
light from the two glow-discharge lamp sources is directed at, 
and reflected from, the mirror or reflecting prism mounted on 
the stabilized platform of the guidance system. 

f the monitored mirror is perfectly “squared on,” a null 
or no-signal condition results. But if the monitored mirror 1s 
rotated in azimuth even slightly, an error signal output is 
produced which is related to the direction and magnitude of 
azimuth deviation. 

Error signals are fed to the stable platform to drive the 
platform back to conformity with the beam of light and thus 
correct the azimuth heading. The entire closed-loop relation- 
ship, therefore, is automatically self-correcting. The platform 


(Continued on page 655) 
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Company in the supply of FR Fuel System + 
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fitted to the Victor. 


Flight Refuelling Ltd 


Tarrant Rushton Airfield, Blandford, Dorset. Telephone: Blandford 501 


q 


THE AEROPLANE 20 JUNE 5, 1959 
and ASTRONAUTICS 


Congratulations to Handley Page Ltd. 
on their Golden Jubilee 


The Owen Organisation, of which Electro- 
Hydraulics Ltd. are members, has been 
associated’ with Handley Page since 
1909 when such items as 
Tighteners, Strainers, 

Turnbuckles and 
Eye-bolts © were 
supplied. 
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(Continued from page 654) 


is controlled automatically within very small limits and over 
relatively long periods of time. 

Tie-in to geographical reference 
high-quality surveying theodolite 
azimuth circle and sighting telescope. The desired angle 
between the Sighting or “reference” line of sight and the 

‘monitoring ” line of sight is set off using the azimuth circle. 
The zero setting of the circle is determined by autocollimating 
both systems from a common test mirror. 

Two theodolites are used in the Jupiter system; a “ 
aiming” model, which operates as described, and an 
“ auxiliary” short-range model. The short-range unit 1s 
stationed 3 or 4 ft. from the base of the missile and sends 
beams to an auxiliary prism monitoring unit in the base. 

The auxiliary prism is tied into the reflecting prism on the 
guidance platform so that heading changes in one produce the 
same heading changes in the other. A_ second auxiliary 
monitoring prism is also attached to the launching ring but at 
a different azimuth angle; it is used for secondary targets, 
should a last-minute change occur prior to launch. 

The short-range theodolite takes over missile alignment in 
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poor weather or other atmospheric conditions which might 
distort the light beam in the long-range sighting. It is 
expendable, becatise of its closeness to the rocket exhaust. 


Scout for Britain’s Satellite ? 


HEN Professor Massey's team visits the 

United States shortly in search of a mount 
for British satellite instrumentation, one of the 
projects they will be most anxious to discuss 
is the Chance Vought Scout, the “ economical ” 
all-solid satellite launcher which the NASA has 
announced will be able to put a 150-lb. payload 
in a nominal 300-mile orbit. 

The overall configuration of this 70-ft. 
35,000-lb. vehicle can be seen in the photograph 
of a model. Solid-propellent rockets (THE 
AEROPLANE AND ASTRONAUTICS, May 8, p. 555) 
will simplify the iaunching procedure and 
eliminate much of the count-down and launch 
facilities meeded to fire  liquid-propellent 
vehicles. Moreover, most of the rocket engines 
can be purchased “ off the shelf” to provide 
maximum reliability and reduce development 
costs to a minimum. According to reports 
Scout vehicles are expected to cost no more 
than $500,000 each. 

Chance Vought will develop the nose section 
and airframe protecting the satellite package, 
the sections between the various rocket engines, 
stage-separation devices and the jet vanes and 
fin assemblies. They will also develop the 
fourth-stage spin-up stabilization system. 


Monkeys Back from Space 


HE flight of two monkeys 300 miles into space in the nose 

cone of a Jupiter rocket fired from Cape Canaveral at 
03.35 hrs. local time on May 28 represents a signal step in 
the development of America’s “man in space” programme. 
Carried in separate containers were a seven-lb. female rhesus 
monkey named Able and a one-lb. female squirrel monkey 
named Baker; each had a 24-hr. oxygen supply. 

Able had been trained to depress a telegraph key whenever 
a light flashed as a “ psycho-behavioural ” experiment. 

A wide variety of measurements were made during the major 
part of the flight. These included Baker's heartbeats, blood 
pressure, respiration, pulse-rate, muscular-response and tempera- 
ture. To secure this information, thermometers were placed 
under the monkey’s armpits, a microphone in a pad of foam 
rubber was strapped to her chest, and instruments on a mesh 
of glass fibre were arranged i:: front of her face. 

These recording instrument. were linked to a telemetering 
system which coded the information and transmitted the 
results to ground stations. Unfortunately, a radio-failure 
rendered the telegraph-key experiment of Able ineffective. 

Ninety-two minutes after launching, the Jupiter nose-cone 
was successfully recovered frum the sea near the island of 
Antigua about 1,500 miles from the launching point at Cape 
Canaveral. Both monkeys were “alive and well.” 


A number of animals have survived such flights. Two 


monkeys and two mice were recovered in good health after 
travelling to a height of 200,000 ft. in Aerobee rockets in 1952. 

More recently, white mice on three occasions were taken 
more than 1,000 miles into space in Thor-Able rockets fired 
from Cape Canaveral, but the containers were never recovered. 
Then Gordo, a male squirrel monkey made a similar ascent 
to that accomplished by Able and Baker in a Jupiter last 
December, but again recovery was not successful although 
successful telemetered records were obtained. The Russians 
announced last August that two dogs had been successfully 
recovered after being rocketed up 450 km. (about 280 miles). 


Astronautical Congress Lectures 


ELOW is a preliminary list of papers to be presented to the 
10th International Astronautical Federation Congress in 
London from August 31 to September 5. 


China: *‘ The Launching Parameters and the Geometry of Orbits,” 
Toh Sun. Denmark: *‘ The Great Danger: The Corpuscular Rays from the 
Sun,” C. E. Andersen France: “‘ Etude D'un Echangeur de Chaleur A 
Haute Temperature par Convection et Rayonnement pour un Autopropulseur 
Fissiothermique,"" E. A. Brun and P. Berrier “ Limitation du Gain des 
Acriens,” G. Gallede **Mesure des Rendements de Combustions des 
Melanges Propergoliques,” ’ L. Reingold “Sur Deux Types des Propulseurs 
Electriques,” J. Ulam “Les Limites de la Survie en Cabine Etanche au 
Cours des Voyages ate F. Violette, M. Boiteau and S. Bernard. 
Germany: * Schwingungen von Raketen beim Eintauche in die Atmosphire,” 
R. Merten “On Directing Intensive Photon Beams.”" E. Sanger Holland: 
‘The Influence of Outer Space Exploration on Mankind,” I. H. Ph. de 
Rode-Verschoor. Israel: Ionisation Measurements in Shocked Gases,” 
Y. Manheimer-Tuimat 

Italy: ‘‘ The 3rd Kepler's Law as a Particular Case of the Time Law of 
Omothetical Gravitationa! Trajectories," G. Boffa “Space Communications 
and Characteristics of their Channels," A. Boni On the Installation and 
Operation of a Permanent Base for Scientific Research on the Planet Mars,” 
G. Botti and P. Maimi. ‘ On the Jet Orbital Lift for High Velocity Trans- 
port,”” C. E. Creraona and D. Cunsola ‘Compressible Boundary Layer of 
an Electrically Conducting Fluid,’ L. G. Napolitano. “‘ On Some Functions 
of the Mass Ratio that are Relevant for the Relativistic Velocity.” E. 
Ostinelli. “* Postal Service by Automatic Rockets,”" G. Partel, A. Angeloni, 
and P. Carusci Poland: Theory of the n-step Relativistic Rocket.” M. 
Subotowicz “On the Technical Realization of Weightiessness and Sub- 
gravity,” O. Wolczek. Switzerland: Cosmic Radiation and Mutations,” 
Prof. Eugster 

Great Britain: “*A Practica) Investigation of Spaceship Control Problems,”’ 

A. Cross. “* Data from Satellite Orbits,” " G. V. Groves * Re-Entry Paths 

Manned Satellites,"” W Hilton. “* Satellite Altitude Control,"”” N. E. 

* The Potentiality of Blue Streak in a British Space Flight Programme,” 

K. @. Pardoe. Orbit-to-orbit Transfers,”” R. N. A Plummer, U.S.A.: 
** Line-of-Sight Criteria for Interp lanctary Navigation,’ 1. Conners, 
A. Lawson, W. Huggett, G. Rassweiler * Lunar Exploration by Photography 
from a Space Vehicie,"” M. E. Davies ‘The Drag Brake Manned Satellite 
System.” R. W. Detra, A. R. Kantrowitz, F. R. Riddell, P. H. Rose. 
* Observations on the Development of Space Crew Selection Procedures,” 
E. Flickenger * Trajectories in the Earth-Moon Svstem,.” Goldbiatt. 
‘Thrust from a Controlled Thermonuclear Reactor," M. D. Greyber. 
‘Accuracy Limits in Electronic Tracking of Space Vehicles,” P. F. von 
Handel and F. W. Hochudorf. “ The Biological Satellite,” R. P. Havilland. 
*lonospheric Scintillations of Satellite Signal," H. P. Hutchinson, P. R. 
Arendt “ Application of Magnetohydrodynamics to Astronautics,” A. R. 
Kantrowitz ** Observation Satellites: Problems, Possibilities and Prospects,”’ 
A. H. Katz “Some Remarks on the Optimum Operation of a Nuclear 
Rocket.” G. Leitmann “Satellite Perturbations Resulting from Lunar 
and Solar Gravitational Effects,” E. Levin * Magnetohydrodynamics and its 
Application to Propulsion and Re-entry R. X. Meyer “On the Flight 
Path of a Hyper-velocity Giider,”” A. Micle * Tracking Objects Within the 
Soiar System Using Only Doppler Measurements,” Newton “Topo- 
logical Transforms Applied to Equations of Rocket Powered Flight,” R. E. 
Ross **Minimum Energy Requirements for Space Travel,” H. O. Ruppe. 
* Studies on the VIII Cranial Nerve of Biological Subjects During Weight- 
lessness and Multipie-g Loads,”’ G. J. D. Schock, F. R. Steggarda. °° Effect 
of Air Drag on the Inclination of the Orbit of an Earth Satellite,” M. C. 
Smith. “ The Application of Solid Propellants to Space Flight Vehicles,” 
H. L. Thackwel! 


Fang- 


— 
4 
PRISM 
art 
Py, 
< 
49" 
APPROX 
THEODOLITE | 
i 
ie 


THE AEROPLANE 
and ASTRONAUTICS 


Astronautics and Missile News 


X-15 ALOFT.—The North American 
X-15 was test flown over California on 
May 21 for the fourth time in captive 
position beneath the starboard wing of 
the B-52 parent aircraft. First glide 
tests with dry tanks are expected shortly. 


THOR-ABLE,. — The USA.F 
recovered the nose cone of a Thor-Able 
missile fired 5,000 miles into the Atlantic 
from Cape Canaveral on May 21. It was 
the second occasion that a nose cone had 
been recovered after firing over an inter- 
continental distance, the first being on 
April 8. Aijrcraft crews saw the nose 
cone re-enter the atmosphere; it was then 
picked up by a waiting ship. 


SUPER BOMARC  TESTED.— The 
first Super Bomarc SAM _ was. test- 
launched at Cape Canaveral on May 27. 
This advanced Bomarc is reported to 
have a range of 400 miles and a speed 
greater than Mach 3. 


MANNED REDSTONES.—The first 
manned test of a McDonnell space- 
capsule in an Atlas will be preceded by a 
series of less-ambitious tests involving 
flights by men in Redstone rockets, said 


General Aviation News 


POLISH AIRMEN. — yey 
people that this year the Polish Air Force 
Association is holding its Polish Airmen’s 
Week from June 8 until June 14, Air Chief 
Marshal Sir Hugh Pughe Lloyd points 
out that the P.A.F.A. Benevolent Fund is 
right to be proud that during its 10 years’ 
existence it has never failed to assist 
genuine hardship. 

Last year expenditure on welfare work 
exceeded income by some 20%. Contri- 
butions should be sent to Sir Hugh at 
14 Collingham Gardens, London, S.W.5. 


SUPER BROUSSARD FLIES.—First 
flight of the Max Holste 250 Super Brous- 
sard was made on May 20 at Rheims- 
Courcy. In five days, it had completed 10 
hours and preliminary stalling and single- 
engined tests had been made. 


ROCKET DEMONSTRATION.—The 
firing of 2-in. air-to-air and air-to- ground 
rockets was demonstrated to officers from 
SHAPE and representatives from NATO, 
Commonwealth and other European 


countries on May 28. The demonstra- 
tion, held by the Ministry of Supply in 
conjunction with Microcell, Ltd., was at 
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Dr. Hugh Dryden, deputy administrator 
of the NASA on May 24. These missiles 
will be sent nigh enough for pilots to go 
through the experience of launching, re- 
entry into the atmosphere and recovery. 
It is hoped that each of the seven candi- 
dates for the actual orbital flight will be 
able to travel in a Redstone. 


SUPER SOLIDS.—A solid-propellent 
rocket engine with a thrust of more than 
50 million I1b.—100 times more powerful 
than the biggest yet fired—is feasible, 


according to Dr. H. Ritchey, vice- 
president of the Thiokol Chemical 
Corpn. Part of the solution lay in 


assembling the engines at the launching 
site, and Thiokol “ had found a method 
of practically removing all limit to the 
size of solid-engines.” An engine of 
2 million Ib. thrust, he said, would be 
developed in the immediate future. 


INFLATABLES.—The General Mills, 
Inc., has received a $60,000 contract from 
the NASA to furnish nine _ 100-ft.- 
diameter plastic balloons for satellite 
communications experiments involving 
the reflection of radio signals. 


ATOMIC CLOCK.—Among contracts 
recently awarded by the NASA is one 
to the Massachusetts Institute of Tech- 
nology for an atomic clock operating 
with cesium vapour. The clock is one 
of three such devices NASA is investi- 
gating for possible use in satellite tests 
of Einstein’s theory of relativity. The 
theory holds that time moves more 
slowly in space because of a gravity 
factor; this will be tested by taking simul- 
taneous ground and space readings from 
extremely precise clocks. 


DECOY QUAIL.—McDonnell GAM- 
72 Quail decoy missiles are to be carried 
by Strategic Air Command B-52s. The 
Quail is powered by a single General 
Electric J85 turbojet and has a folding 
wing and fins. 


CANADAIR EXPANSION.—A new 
missiles and systems division has been set 
up by Canadair, Ltd., and will be under 
the charge of Dr. R. D. Richmond, 
formerly chief engineer, special weapons, 
and now vice-president. The new division 
is described as a technical task force. 


the A. and A.E.E., Boscombe Down. 
Rockets were fired from _ glass-fibre 
launchers carried either in retractable 
fuselage mountings or in underwing 
pods by Hunter, Canberra and Sea Vixen 
aircraft. 


S.L.A.E. AWARDS.—During the 16th 
annual general meeting of the Society 
of Licensed Aircraft Engineers, Air Com- 
modore Sir Vernon Brown, C.B., O.B.E., 


M.A., F.R.Ae.S., Hon. M.S.L.A.E., 
R.A.F. (Retd.), was presented with the 
Silver Turnbuckle. In presenting the 


award, the president, Mr. M. T. Holdham, 
said it was awarded for outstanding ser- 
vices to aircraft engineering. 

The S.L.A.E. Gold Badge was awarded 
to Mr. D. W. Richardson, M.B.E.. 
A.F.R.Ae.S., M.S.L.A.E., for published 
articles on “ Aircraft Timber.” 


SNECMA LICENCE,—Under an 
agreement between the United Aircraft 
Corporation and SNECMA the French 
company is to receive a licence for 
quantity production of Pratt & Whitney 
J-75 engines to power the Mirage 4 
tactical bomber. The agreement provides 


for United Aircraft to acquire an interest 
of about 10% in the capital stock of 
SNECMA. The French company will 
also obtain a licence to manufacture and 
sell other Pratt & Whitney engines, 
— the JT-4 civil version of the 


CRUSADER RESEARCH. — Five 
Chance Vought Crusader 3s are to be 
used by NASA for research into the 
problems of supersonic transports. They 
will be used for studies of noise prob- 
lems, automatic pilots and high-speed 
tracking by radar. The Crusader 3 was 
developed for a U.S. Navy fighter com- 
petition, but its production was halted 
when the two-seat twin-engined 
McDonne!l F4H was chosen for the all- 
weather role in place of the single- 
engined single-seat Crusader. 


OXFORD CLUB'S SAFETY.—We are 
sorry to have created the impression in 
our issue of May 22 that an aeroplane 
of the Oxford Aeroplane Club at 
Kidlington had been written off. This, 
the club tells us, is not true, and our 
report was the result of a misunderstand- 
ing. The club has in fact had a very 
good accident-free record. 


DASSAULT  FIRSTS.—First flights 
were made on May 7 of the Dassault 
Etendard LV-04 Naval fighter, and the 
Dassault Mirage IILA-04. 


1960 GLIDING.—Next year’s World 
gliding championships are to be held in 
W. Germany. The place is not yet stated, 
but the 1959 German national champion- 
ships are to be at Forchheim, near 
Karlsruhe. 


LEIPZIG DISPLAY.—The opening up of 
trade with Russia lends interest to this 
picture of the display organized by lan 
Stach Ltd. at the Leipzig Fair. This firm 
organized the participation of all but one 
of the British companies mentioned in 
our issue of April 10. 
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Commercial Aviation Affairs 


CONSTELLATION FREIGHTERS.— 
Surplus B.O.A.C. Constellation L-749s 
are to be sold to Skyways for use on the 
London-Singapore freight service operated 
by that company in association with 
B.O.A.C. They will replace the Hermes 
used at present, which are becoming un- 
competitive. Skyways will have the 
aircraft modified for freight carrying, and 
double loading doors will be fitted. 


U.K. - CANADA AGREEMENT. 
Full details of the revised air agreement 
between the U.K. and Canada (see our 
issue for May 22) have now been given. 
The U.K. has granted Canada the right 
to originate flights in Toronto destined 
for Hong Kong; to originate flights in 
Western Canada destined for the U.K.:; 
and rights in Europe between London 
and Brussels, Diisseldorf, Zurich and 
Vienna. Canada has granted the U.K. 
rights in Toronto on the North Atlantic 
service. The airlines of both countries 
will be able to exercise the new rights 
on March 1, 1960. 


COVENTRY FREIGHT SERVICE. 
Orion Airways has obtained M.T.C.A. 
approval for scheduled daily all-freight 
service from  Baginton Aerodrome, 
Coventry, to Rotterdam and/or Antwerp 
and Diisseldorf 


NOISE TALKS.—Mr. Austin Tobin, 
director of the P.N.Y.A., was in London 
last week to talk about jet noise at the 
M.T.C.A. He said that jet noise at 
Idlewild is such that “the community 
just cannot live with it,” but he paid a 
tribute to the noise level of the Comet. 


K.L.M. RE-EQUIPMENT.— Delivery 
of the first of K.L.M.’s 12 Electras is 
scheduled for September 20, and of the 
first DC-8 for January 26, 1960. The 
Electras, to be named after the planets, 
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TROPHY PRESENTA- 

TION.—Mrs. Jackie”’ 

Moggridge being pre- 

sented with the Jean 

Lennox Bird Trophy, 

on May 26, by Capt. 
O. P. Jones. 


will be used initially on routes to the 
Near East and later on most of K.L.M.’s 
medium-distance routes. The eight 
DC-8s, to be named after scientists, 
inventors and pioneers in aviation, will 
be used on intercontinental routes. 

VIENNA TO MOSCOW. 
Airlines will inaugurate a 
Viscount service between Vienna 
Moscow on June §, 


Austrian 
weekly 
and 


CARAVELLE FOR MOSCOW.— Ai 
France will put Caravelles on to its Paris- 
Moscow service in November. A proving 
flight was made last week 


EXCHANGE NEWS.—Aijircraft Ex- 
change, Inc., now has 275 members. 
This total includes 20 airframe and engine 
manufacturers in the U.S.A., Canada, 
Britain, France and Sweden. British mem- 
bers are Bristol Aircraft, de Havilland, 
English Electric, Handley Page, Hawker 
Siddeley, Napier and Rolls-Royce. 


AIRWAYS TERMINAL PLAN.—A 
new eight-storey wing is to be added to 
the B.O.AC Airways Terminal at 
Victoria. It will include a restaurant, 
private dining-room, four bars, a créche 
and medical centre and surgery. 


DERBY-NEW YORK.—Derby Avia- 
tion, Ltd., has concluded an interline 
agreement with K.L.M., whereby coaches 
between Renfrew and Prestwick Airports 
link the Derby services with those of 
K.L.M. to and from New York. 


ANOTHER APPROVAL.—Malta has 
followed Aden and Hong Kong in 
approving Eagle Aviation’s plans to 
operate very-low-fare services to points 
in the Commonwealth from London. 


SUDAN FOR IATA.—Sudan Airways 
has joined IATA as an active member, 
bringing total membership to 88, includ- 
ing eight associate members. 


T.C.A. APPOINTMENTS.—Mr. K.C 
Burns, district sales manager for T.C.A. 
in Glasgow for nine years, has been 
appointed general supervisor, passenger 
sales planning, in Montreal. He will be 


succeeded by Mr. L. B. Sampson, 
formerly sales manager, Northern 
Ontario. Mr. John Callen has been 


appointed sales promotion manager for 
I.C.A. in London. 


FLIGHT SAFETY.—Brig.-Gen. H. R 
Harris has been elected chairman of the 
board of governors and executive com- 
mittee of the Flight Safety Foundation, 
Inc. Air Vice-Marshal Sir Victor Tait 
has been elected a member, and Mr 
H. Woodward has become chairman of 
its finance and development committee 


AVRO SECRETARY.— 
Mr. G. C. Willis has 
been appointed secre- 
tary of A. V. Roe and 
Co. Ltd., to succeed 
Mr. S. G. Joy who 
became general 
manager in March. Mr. 
R. Fitch succeeds Mr. 
Willis as chief accoun- 
tant. 


DIRECTOR OF OPERATIONS.— 
Aircraft Exchange Inc. in New York has 
appointed Mr. J. D. Ahlers to the post. 
He has had 30 years’ experience in avia- 
tion and for the past 12 years has been 
engaged in the sale of large transport air- 
craft. Mr. Charles Biondi has now joined 
the staff as vice-president, after taking his 
Masters degree in International Air Law 
at McGill University. 


AIR BP CHANGES.—On June 1 Mr 
Davidson became aviation 
manager of Air BP in succession to Mr. 
John Sanderson, who has held that post 
for the past 54 years and now becomes 


general manager of the BP associate 
company in Stockholm. Mr. Davidson 
was formerly manager of the BP 


technical services branch in London. 


APPOINTMENTS AT BELFAST.— 
Appointed as chief designer, light aircraft. 
of Short Brothers and Harland, Ltd., is 
Mr. F. H. Robertson (next column), who 
will be responsible for the design and 
development of the SC.7 light freighter 
aircraft (see THE AEROPLANE AND ASTRO- 
NAUTICS, May 8). He has been associated 
with the aircraft industry since 1929, 
serving with Vickers, Hawker, Miles and 
Saunders-Roe. Succeeding him as senior 
project designer at Shorts is Mr. J. C. 


Mr. F. H. Robertson (left) and 
Mr. J. C. Buck. 


Buck (above, right), who has been with the 

company since 1955. He joined Arm- 

strong Whitworth in 1938 as a draughts- 

man and later held various posts in the 

Siddeley Group and with Handley 
age. 


MEDAL FOR TUPOLEV. — The 
F.A.1.’s gold medal has been awarded to 


Mr. Andrei Nikolaevich Tupolev, 
designer of the Tu-104 airliner and 
earlier A.N.T. aeroplanes. It was pre- 


sented to him by the president, Miss 
Jacqueline Cochran, during the 52nd 
general conference of the F.A.I. which 
opened in Moscow on May 28. 
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Dr. A. E. Slater Analyses the Championships 


ITH some 30,000 miles covered during seven contest days 

at the National Gliding Championships at Lasham, from 
May 9 to 18, and every one of them of absorbing interest to 
someone, more people than ever before have been trying to 
solve the twin problems of (1) why each day’s winner achieved 
what he did, and (2) why nobody else did as well. The follow- 
ing account may or may not give a few clues. 

Sunday, May 10.—This was the most outstanding day of the 
meeting, with the 35 entries in League I and the 42 in League II 
all given the task of going as far as they could in any direction, 
which, in fact, was west of north because of the wind. Nick 
Goodhart, with his new British distance and goal-flight record 
of 359 miles to the Scottish Gliding Union in Kinross-shire, so 
far outstripped everyone else that many other magnificent flights 
brought a rather poor reward for their pilots in points earned, 
which were worked out as a percentage of the winner’s score. 
Thus, Mrs. Anne Burng, who beat her own women’s distance 
record with 281 miles to Hadrian’s Wall, received only 
77 points, and Philip Wills, who landed beyond Newcastle, 
earned only 74. 

Those who got away early enough were favoured by a long 
street of clouds which stretched from Didcot to Leamington, 
according to Peter Scott, who tried to keep up with Nick 
Goodhart travelling along it, but his Eagle could not quite 
match the latter's Skylark 3. 

Under this street Peter Scott encountered most of the more 
successful pilots, such as Philip Wills, David Ince, Bill Tonkyn 
and Wally Kahn. But later on it broke up, and quite a number 
of people had to come down in Oxfordshire. 

Farther north, thunderstorms and other cu-nims helped those 
who could get as far. A huge one sat in the Birmingham 
control zone, but few had the patience to wait for it to move 
into unrestricted air-space. The best usable ones were over 
Derbyshire and Yorkshire, though most climbs in them were 
followed by a long glide down to a landing without encounter- 
ing any more lift: thus, Philip Wills made the greatest height 
of 21,000 ft., followed by a 100-mile glide down. 

Nicholas Goodhart made two cu-nim climbs to 18,000 and 
14,000 ft., but even his subsequent glide nearly brought him to 
earth. He was down to 500 ft. above ground in a little valley 
near the Scottish border at a place called Newcastleton, when 
he managed to pick up wave lift—the only pilot to do so. 
The waves continued over the Scottish hills, lifting him to 
10,000 ft., and he still had 4,000 ft. to spare at his destination. 
Flight time, 13.03 hrs. to 19.33 hrs.; speed, 55 m.p.h. 

In League II, Ted Stark, flying for the Army, reached 
Wakefield. and his distance of 174 miles was exceeded by only 
12 of the League I pilots. Brian Masters, in the machine which 
subsequently won in League II, and Alwyn Sutcliffe, flying for 
the Bristol Club, did almost as well. 

Monday, May 11.—As many League I pilots were not yet 
back from the Far North, only League II were set a task—a 
66-mile race to Edgehill on the Cotswolds. None of them 
managed it; but League I pilots were allowed to compete 
unofficially, and Alfred Warminger got there in 2 hr. 4 min. 

Tuesday, May 12.—League |! had a 94-mile race to 
Kidlington, north of Oxford, and back. Only a dozen com- 
pleted the course, and Tony Deane-Drummond, in an 
Olympia 419, won the race at 34.8 m.p.h. Andy Gough and 
Geoffrey Stephenson averaged 33 m.p.h. 

A line of thunderstorms came inland from the south coast 
with the sea breeze which, though not providing much energy 
itself, acted as a trigger by lifting the land air high enough for 
its “latent heat of condensation” to be released. Some of 
the pilots had calculated their final run-in from the last climb 
without allowing for thundery weather, which has a nasty habit 
of providing large areas of down-current in unexpected places. 
They were suddenly sinking at 20 ft./sec., and fields between 
Basingstoke and Lasham were littered with their machines. 

League II were given distance along a line through Trevose 
Head on the North Cornwall coast; Fit. Lt. G. A. Coatesworth 
did best with a little over half the distance. Many got up in 
cu-nims not far from Lasham: G. A. Thomson to 16,400 ft., 
George Whitfield and Fit. Lt. Coatesworth to 13,000 ft., and 
Sqn. Ldr. E. T. Ware to 12,500 ft.—and that was the last lift 
they got: the rest was a glide. 


y, May 13.—A race to the Midland Gliding Club * 


at Long Mynd, 122 miles away, was set for League I, and what 
with a crosswind and an anticyclonic inversion getting lower all 


the time, they found it awkward. At one time a large propor- 
tion of them were congregated around Cheltenham, which was 
heating up nicely in bright sunlight, just outside a large area 
in the shadow of a cirrus layer to the west, which provided a 
good “contrast” effect. 

Many of these pilots got as far as south Shropshire, but only 
Philip Wills and Geoffrey Stephenson were far enough ahead 
to catch the last thermal to go up from Ludlow and reach the 
Long Mynd, Wills in 4 hr. 32 min. and Stephenson taking 
4 min. longer. David Ince and Tony Deane-Drummond just 
missed it and were unable to surmount the east face of the 
Long Mynd plateau. Stephenson, by this feat, took the lead 
from Nick Goodhart in total points, and kept it to the end. 

League II were given flights to goals of their own choice, and 
mostly went south-westwards. Like the League I pilots, they 
found the most reliable thermals coming off towns, but were 
incommoded by thick haze. Best of the five who reached 
théir goals was Brian Masters, who put down on his brother's 
farm near Wellington, 97 miles away, in the Skylark 3 which 
he shared with Rika Harwood and H. Mettam. 

Thursday, May 14.—A triangular race of 100 km. via 
Thruxton and Welburn was won by Lorne Welch in 
2 hr. 17 min., which was only 2 min. less than Stephenson's 
time. All but nine got round, the slowest time being by Tony 
Goodhart in the Fauvette. He got held up at Inkpen and had 
to rely on thermals being triggered off by the N.E. escarpment. 

However, town thermals were again best, according to 
League II, who had to go first to Thruxton and then turn 
half-left for Tarrant Rushton in Dorset. Twelve crossed the 
finishing line, including George Collins of the Cornish Club, 
who was allowed to push his Olympia for the last few yards. 
Mr. Chubb made the best time. Rika Harwood turned more 
than half-left and, dazzled by the sun, put down at Hurn by 
mistake, but her machine still kept its over-all lead. 

Friday, May 15.—It was League I’s turn to try for distance 
along a line through Trevose Head. They got farther than 
League II had done three days earlier, but still didn’t reach it. 
By the time any pilots arrived in those parts a sea breeze had 
cut off the lift beyond a line from Torquay on the south coast 
to Hartland Point on the north. 

Okehampton behaved just as Ludlow had done two days 
before: it sent up its last thermal of the day to the pair of 
pilots who were farthest ahead. and let the rest of the advance 
party down into fields in its neighbourhood. The day’s winners 
were Derek Piggott and Bill Tonkyn, who put down a mile 
north and a mile south of course respectively, so that their 

rpendiculars onto the line met at the same place, seven miles 
Gavoad Launceston and 158 miles from Lasham. 

At several times and places along the course there was quite 
a crowd of sailplanes all in the same thermal: and, in the 
absence of clouds to mark the thermals everybody would wait 
for one pilot to sacrifice himself by going ahead to look for the 
next one. By the time the poor fellow had scrabbled around 
and found something, he had sunk pretty low; whereupon, to 
his chagrin, the rest of the gaggle would come sailing into his 
thermal hundreds of feet higher up. 

League II had a 50-mile race to Thruxton and back, won by 
Keith Aldridge with an Eagle in 1} hr. Half the entrants 
completed the course. Thermals were a long distance apart. 

Saturday, May 16.—A close finish resulted from an 84-mile 
race to Oldbury Castle (site of), on Marlborough Downs, and 
back. Andy Gough, of the R.A.F., took 3 hr. 6 min. and 
Tony Deane-Drummond just 10 sec. longer, each flying an 
Olympia 419. Piggott was fourth in an Olympia 403, and all 
other places down to eighth were filled with Skylark 3s, after 
which came Tony Goodhart’s Fauvette. Near the turning- 
point there was a choice between a straight course under an 
empty sky, and a curved one to the south full of safe-looking 
cumulus. Stephenson played safe both ways, but Deane- 
Drummond only on the homeward leg. 

League II, on a free distance contest, met very different 
weather in Somerset and Devon in the shape of towering 
cumulus masses. Ian Paul, of the Newcastle Club, got to 
12.300 ft. and Brian Masters to 11,700 ft. The day’s winner in 
this league was Cpl. K. Newholm, of the R.A.F., who took an 
Olympia 157 miles, almost to St. Bride’s Bay, and, having no 
oxygen, made modest climbs to 10,000 ft., 8,000 ft. and 6,800 ft. 

On the last two days a chill N.E. wind bore with it a layer 
of low stratus from the North Sea. Tasks were set, but 
abandoned. 


<3 
ky 
4 
ag. 
+ 
me 
= 
| 
She 
7 
Wedne 
| 
{| 
| 
a 
4 


JUNE 5, 1959 


21 THE AEROPLANE 


‘< 
ww 


Salute Sir Frederick Handley Page 

Who, starting at any early age 

To think up splendid new ideas 

Has kept it up for 50 years! 

First BLUE BIRD flew in 1900, 

Head of a long and famous line, 

Followed (confounding every sceptic) 

By the bright yellow ANTISEPTIC. 

Then came the war—and up there thundered 
The first great bomber: 0/100. 

The 0/400 followed fast 

A huge success from first to last 

V.1500 then appeared, 

The Plane That Every Mortal Feared. 

(It would have dropped some bombs—but this 
Was seuppered by the Armistice) 

Then Handley Page’s slotted wing 

Made pilots cheer like anything! 


While passengers sat back in ease 


Aboard the giant HERACLES. 


More bombers were produced like mad: S 
HEYFORD, HINAIDI, HYDERABAD, 

HARROW AND HAMPDEN—and when war 

Demanded something even more a 
Behold! Some really big attacks ae 


Were mounted by the HALIFAX. 


And now the mighty victor flies— 


The reigning Monarch of the Skies. 


What finer moment could there be 

To mark your first half-century? 

So please accept (this happy year) ae 
Congratulations most sincere as 
Upon your Golden Jubilee 

From all your friends at te 


THE AVIATION SERVICE OF BRITISH PETROLEUM < 


Congratulations to Handley Page 1909-1959 
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To make a ground-to-air guided weapon system mobile is not simply a matter of 

jacking it up and running some wheels under it. It needs an entirely different — and 

more challenging—approach. We know—for we were chosen by the British Govern- 

de ment to concentrate on this very problem. And five years of design and development 


work have gone into the solution. THE ANSWER IS 


THE ‘ENGLISH ELECTRIC’ THUNDERBIRD 


—a complete mobile and air transportable weapon system — fully de- 
veloped—now in service with the British Army. 


Its mobility and ease of redeployment give the flexibility that is so essential to meet the nation’s 
ever-changing defence requirements . .. AND THE ECONOMY AS WELL 


ENGLISH ELECTRIC AVIATION LIMITED - GUIDED WEAPONS DIVISION: LUTON + STEVENAGE + WOOMERA 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION 6 ROU? 
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Correspondence 


Aviation in South America 


S an old-time reader of your fine magazine, I could not 
keep my Static position reading Federico B. Kirbus’ “ South 
American Commentary ” (THE AEROPLANE, March 20). 

In spite of the post-title explanation (a not too serious dis- 
cussion) we must consider the World-wide acceptance of Tut 
AEROPLANE as a serious-minded magazine and, of course, this 
goes for the ideas published. 

Il am quite sure Mr. Kirbus knows South America, but I will 
be glad to add something to his knowledge: South America 
starts where Central America finishes. And this is not exactly 
“south of Rio Grande. .. .” 

Considering the correspondence page in the same number 
(Dennis M. Powell, “ REAL’s Amazing Growth”) one may 
consider Mr. Kirbus is out of date not only with Brazil's 
tremendous growth in air transportation business, but with 
Brazilian news, too. His South American interest has missed 
official reports concerning Lufthansa’s accident at Rio Inter- 
national. And for a person knowing so well the South 
American aeronautical market, airport deficiencies and future 
plans, | am sure Rio International Airport will deserve from 
him better qualification than “no abandoned airstrip... .” 

And if this can help his considerations, the forced landing in 
which President Kubitchek’s Viscount was involved was not 
considered “a forced landing” by the official report and was 
not due to inadequacy of approach-instruments. 

And acquisition of better approach equipment has nothing to 
do with a non-related landing training accident. 

For the future | am sure the public relations office of the 
Brazilian Air Ministry will be glad to help Mr. Kirbus in his 
discussions by providing official reports, for free! 

Base Aérea de Sao Paulo, L. N. MENEZES. 

Sao Paulo, Brazil Capt., Brazilian Air Force 


Glider Launches 


EFERENCE to your editorial remark (May 15) that without 
glider tugs there would be no Nationa! Gliding Champion- 
ships, have you forgotten the entirely winch-launched Inter- 
national Championships at Camphill in 1954? 
Chobham, Surrey. J. C. NEILAN. 
[Thank you, Mr. Neilan! But our intention was to pay tribute 
to the work of the tugs and their pilots at this year’s cham- 
pionships.—Epb.] 


Those 1,000-plus Airliners 


OUR correspondent Mr. W. M. Richardson has, I fear, 

made several unfortunate errors in his delightfully enter- 
taining letter published on the correspondence page of your 
first “ new look” issue (April 24). 

It seems that in his gleeful indulging of a spot of “ Yank 
baiting ” propaganda he has obviously got mixed up with his 
carefully prepared production chart, as a result of which his 
comments on the current British/Dutch/French airliners totals 
vised-vis (production and export) the American industry's 
products cannot possibly be taken seriously by those of us who 
are aware of the hard facts. 

Without wishing to shatter too much Mr. Richardson's 
wishful-thinking illusions, may I make the following correc- 
tions to his production chart? Rightly he claims the total 
sales of our superb Viscount series beats the combined efforts 
of Boeing and Douglas in their (equally) top-scoring 707/DC-8 
series. But, very conveniently, he omits to list Convair’s 
880/600s—total ordered 87, with nine for export! And he 
states “ no figures available ” for the Lockheed Electras! Well, 
here they are for his benefit. Total firm orders (at the time 
of writing)—161 with 31 for export. Naturally, in ail fair- 
ness, I've excluded the U.S. Navy’s order for about 200 ASW 
Electras. I won't take him to task for having included the 
23 Britannias for the R.A.F. in his Bristol total of 74. But 
I'd certainly be wrong if I added to the 707 total 336 KC-135 
tanker/transports, of which no fewer than 200 have already 
been delivered to the U.S.A.F. 

His Fokker/Fairchild Friendship figures are rather off the 
beam, apart from the confusing manner in which they've been 
given. Dutch-built F.27s total 70, of which 56 are for export: 
it should be noted that 12 of the 14 ordered for the Nether- 
lands are for the Royal Dutch Air Force. American-built 
F.27s on order (including deliveries) total 86, of which 50 are 
for American carriers (including Alaska and Hawaii) and 24 
for export (to airlines in Canada, Cuba, Venezuela, Mexico, 
Bolivia, Ecuador and Argentina), The total for U.S. carriers 
includes 15 of the executive versions for various organizations. 
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How Mr. Richardson arrives at his figure of 99 for both Dutch- 
and U.S.-built F.27s I cannot understand. And he has obviously 
included the 12 for the Dutch Air Force, as his figure of 14 
under the heading of “ Home ” implies 

Surprising, too, is his omission of B.E.A.’s order for 24 
Airco D.H. 121s when he’s included the order for 40 Van- 
guards as well as mentioning the B.O.A.C. V.C.10 order. 
Likewise, his figure of “700 turboprops already ordered” is 
wrong. If we include the Electra firm orders of 160, it comes 
to 836 covering all U.K./Dutch/U.S.A. turboprops in service/on 
order (including the 23 Britannias for the R.A.F. and the dozen 
F.27s for the Dutch Air Force). And if we care to add 
another 200 ASW Electras (on order) plus at least 150 Lock- 
heed C-130 Hercules turboprop transports of the U.S.A.F. (in 
service) we find the turboprop world total (excluding the 
U.S.S.R.!) not far short of 1,200 aircraft! 

Nairobi, Kenya. DENNIS M. POWELL. 

[Our two correspondents appear to have avoided the really 
important issue—the value of the orders. The cash value of 


Boeing and Douglas turbojets sold to date is about four times 
that of the total home and export sales of Viscounts.—Ep.] 


“If Only” Dept. A cry from the heart of Sqn. 
Ldr. Hedley Hazelden, Handley Page chief test pilot, 
after the Herald’s remarkable flying in and out of 
impossible places in the hands of various pilots in 
India: “ Pity it isn’t left to pilots to order aero- 
planes.” This is tantamount to the laughable idea 
that all aircraft should be selected on merit. 


HERALDIC DEVICE 


In Nether-Netherland. Here’s a ready-made 
jest for commentators at this summer's air displays 
where the Hunter Two-seater shows its lovely 
shape: “ Now here’s the Hawker Tweezitter” and 
then add, with truth “ . a word that is Dutch to 
me.” I wonder what the German is for “ Two- 
seater 


Deadly Definition 

“ What the devil do A.R.B. mean by 10° Incident 
Probability? ” 

“Well, presumably one certainty in a hundred 
thousand take-offs that an aircraft will just touch 
the top of a non-existent screen 35 ft. high, soon 
after getting airborne.” 


* 


Comet Lullaby. When the third Comet 4 being 
delivered to Argentine Airlines arrived at Dakar at 
about 8.0 p.m., there were far more voyagers than 
the local hotel could take. But with the flexible and 
ever-ready Comet, most things are possible, so Pat 
Fillingham, D.H. test-pilot-in-charge, just upped and 
flew 2,000 miles across the South Atlantic to Recife. 
As this took under 4 hr. and there’s a 3-hr. time 
difference, they were still able to get to bed by 
10 p.m. A tip to remember, next time you're stuck 
for a room. 
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NOTES AND EVENTS 


FLAT RISER.—Produced from alumin- 

ium alloys supplied by the Northern 

Aluminium Co., Ltd., of Banbury, the 

body of this “Cargo Lift” truck, 

mounted on a Karrier Gamecock chassis, 

can be raised up to 13 ft. for aircraft- 
loading work. 


A.W.A. MOVE.—As from May 29 the 
London office of Sir W. G. Armstrong 
Whitworth Aircraft, Ltd. has been 
Duke’s Court, 32 Duke Street, St. 
James's, S.W.1. Tel.. Whitehall 6177. 


STAMP STORY.—The Petroleum 
Information Bureau has just published 
“A Philatelic Story of Flight,” a short 
account which traces, in postage stamps, 
‘tthe history of aviation, Copies are 
available free from 29 New Bond Street, 
London, W 


HYDRANT FUELLING. — British 
Petroleum has recently installed a hydrant 
fuelling system at Portela Airport, Lisbon. 
A special feature of the system is the 
new type of fully automatic pump control 
designed by BP, which incorporates a 
new conception of the sequence control 
of a multiple pump arrangement, utilizing 
both line pressure and liquid flow. All 
fuel passes through Fram combined water 
separators and micro-filters supplied by 
Simmonds Aerocessories, Ltd. 


AVIATION FORUM.—Mr. S. Ralph 
Cohen, IATA public relations officer, will 
speak to the Aviation Forum at 19.00 hrs. 
on June 16, on the subject of “IATA 
versus Non-IATA.” The meeting will be 
at the Imperial Hotel, Elizabeth Street, 
Victoria, London, S.W.1. 


NAPIER SPRAYMAT.—The North 
American Sabreliner is to have its wings, 
leading-edge slats, fin and tailplane lead- 
ing edges, and air-conditioning air-inlet 
ducts protected against icing by the 
Spraymat electrical system of surface 
heating developed by D. Napier and Son, 
Ltd., and manufactured in the U.S. by 
the PacAero Engineering Corpn. 


SKYDROL RESISTANT. — At the 
request of Monsanto Chemicals, Ltd., 
special synthetic rubber ‘compounds for 
resistance to Skydrol hydraulic fluids 
have been developed by Precision 
Ltd., of Bagworth, Leicester. 
* ring seals produced from these com- 
pounds were submitted and as a result 
of the tests undertaken by the Douglas 
Aircraft Co. it has been confirmed that 
Precision Rubbers’ grade X.213X _ is 
recommended for use with Skydrol 500. 


GROUND POWER. — B.O.A.C. has 
selected a number of ground power units 
preduced by Vernons Industries, Ltd., for 
use with its fleet of Boeing 707s and 
Vickers V.C.10s. A total of 20 units have 
been ordered by the Corporation and 
these consist of eight 25-kW., 25-kVA. 
nominal 200/115-V. three-phase 400 c.p.s. 
engine-driven sets; four 100-kVA. electric 
motor-driven units; and eight 100-kW., 
100-kVA. diesel-powered sets. 


DURCILIUM “L.”—E. and E. Kaye, 
Ltd., has introduced a new high-strength 
aluminium alloy for free machining. 
Known as Durcilium “L,” it contains 
5-6% copper, 0.2-0.6% bismuth and 
0.2-0.6% lead, and has a weight of 
0.10 Ib./cu. in. Normally supplied in the 
heat-treated condition, the new alloy’s 
minimum guaranteed 0.1% proof stress is 


Company Notices 


NEW COMPANIES 

Alr Parts, Ltd. (627,924).—Private co. Reg. 
May 12. Cap. £100 in £1 shs. Objects: To carry on 
the business of aeronautical engineers, etc. Directors: 
Norman Gerber, 145 Prince George Ave., South- 
gate, London N.14, director of Hawkwell Metals, 
Ltd.; Wilfred Koffman, 8 Plumblevy Drive, Man- 
chester, 6. Gerber. Reg. Off.: 403 
Caledonian Rd., London. N.7 


Irish Helicopters, Ltd. (17,352).—Private co. Reg. 
in Dublin, Jan. 29. Cap. £50,000 in 200.000 ordinary 
5s. shs. Objects: To carry on and promote the busi- 
ness of aviation in all its forms, and al) the func- 
tions of an air transport company, etc. Subscribers 
(each with one sh.): W. R. Anthony Keller and 
John K. Temple Lang, both of 46 Kildare St.. 
Dublin, First directors not named. 


Seabird, Led. (627,911).—Private co. Reg. May 11. 
Cap. £1,000 in £1 shs. Oblects: To carry on the 
business of shipowners, owners and operators of air- 
craft and land vehicles, etc. Subscribers (each with 
one sh): John E. Norton, and Maurice Bennett, 
solicitors, both of 116 Old Broad St., London, E.C.2. 
First directors not named. Solrs.: Norton Rose and 
Reg. Off: 52 Bishopsgate, 


Welwyn Air Services, Ltd. (627 .901).—Private co. 
Reg. May 11. Cap. £1,000 in £1 shs. Directors: 
M. Browning, Lawns, Stanford Rivers, 
Ongar, Essex, director of N. M. Browning and Co., 


stated to be 15 tons/sq. in., ultimate 
tensile stress is 18 tons/sq. in., and 
elongation 10%. 

Ltd., J. S. Mitchell. 16 Lancaster Ave., Hadley 


Wood, Barnet, Herts; Ernest A. Gilbert, Panshanger 
Acrodrome, Hertford. Sec.: E. W. Chick. Reg. 
Off.: Panshanger Aerodrome, Hertford. 


NEW PATENTS 
APPLICATION ACCEPTED 
815,981.—Aerotecnica S.A. — “ Helicopters.” — 
June 24, 1955. (uly 24. 1954.) 
Application open to public inspection on July 8, 
1959; opposition period expires on Oct. 8, 1959. 


Publications Received 


NINE nie By Gp. Capt. Alan C. 
Deere, D.S.0., O.B.E., D.F.C. 262 pp., 54 in. 
by 7} in. Fibectrated. Hodder and Stoughton, 
Ltd. Price 15s. The autobiography of a 
fighter pilot from Munich to the invasion 
of France, including Dunkirk and the Battle 
of Britain. 


SOLID PROPELLENT EXO- 
THERMIC COMPOSITIONS. By James 
Taylor. 153 pp., 54 in. by 8} in. George 
Newnes, Ltd. Price 25s. 


Aviation Calendar 
June 5. -Helic. Assn. of Gt. Britain 
lecture, ** Some Design Aspects of Tandem- 
— Helicopters,” by J. D. Sibley and 
Jones (Bristol Aircraft), in the 
R. Ae.S. library, 4 Hamilton Place, London, 
W.1, at 18.00 hrs 


June 5-7,—Air display organized by 

ra Ac.C., at Skegness aerodrome, 
incs. 

June 6.—Fourth helicopter rally and 
garden party organized by Helic. Assn. of 
Gt. Britain, at Dunsborough Park, Ripley, 
Surrey. 

June 6.—Popular Flying Association 
A.G.M. and party, at the Kronfeld Club, 
74 Eccies.on Square, Lendon, S.W.1, at 
16.30 hrs. 

June 6-7.--Air_ rally organized by 
Florence Ac.C., Florence, Italy. 

June 6-8.—International air rally orga- 
nized by Zoute Aviation Club, at Le Zoute, 
Belgium. 

June 7.—International free balloon con- 
test, organized by R. Dutch Ae.C., at 
Etten-Leur, near Rosendaal, Holland. 

June 9.—Aircraft Ice Protection Confer- 
ence, organized by D. Napier and Son, 


Ltd., and R.A.E., at Luton Airport, Beds 
(all day). 
June 12-21.--23rd French Aeronautical 


Air Show at Le Bourget Airport, Paris. 

June 13-14.—Tiger Club acrobatic com- 
petition and race mecting at S ford 
Tawney aerodrome, Essex. 

June 13-14.—11th Rally of Lower 
Normandy, organized by Flers Aero Club, 
at Flers. 

June 13-14,—Air rally, organized by 
Glamorgan Flying Club, at Rhoose, Cardiff. 

June 15.—R.Ac.S. Halton Branch 
ture, at the Branch H.Q., R.A.F. Halton, 
at 18.45 hrs. 

June 17-20.—Parachuting contests orga- 
nized by Fliegertrupper Leutkirch ¢.V.. at 
Leukirch Unterzeil aerodrome, Germany. 

June 17-21.—Air Tour of Europe, orga- 
nized by F.A.1., Rotterdam, Holland. 

June 26-29.—-i1th Air Tour of Sicily, 
organized by Palermo Aero Club, 
Palermo. 

Sune 27-28.—-Aix les Bains rally, 
nized by Savoy Aec.C., France. 

June 27-29.—R.Ac.C invitation air rally 
t La Baule, near St. Nazaire, France. 

July 4.—R.Ac.C. invitation air rely at 
Deauville, Calvados, France. 

July 4-5.—13th Anjou rally, organized by 
Ouest Aéro-Club, at Angers, France. 


orga- 


July 4-5.—Medical aviation assembly, at 
Vittel, France. 
July S.—Acrobatic, gliding and parachut- 


ing criterium, organized by R. Belgian 
Ac.C., at Gosselies, Belgium 

July 6.—R.Ae.S. Halton Branch lecture, 
** Development of the P.1,"" by F. W. Page 
(English Electric) at the Branch H.O., 


R.A.F. Halton, at 18.45 hrs. 

July 9-11.—National Air Races and 
British Lockheed international aerobatic 
trophy at Coventry Civic Airport, Baginton, 
Coventry. 

July 10.—Helic. Assn. of Gt. 
A.G.M., at 19 Park Lane, London, W.1, 
at 15.00 hrs. 

July 11-12.—Rally organized by Pescara 
Ac.C., Italy. 

July 12.—Tiger Club display at Sywell 


Northampton. 


Personal Notices 
BIRTHS 


_Booker.—On May 14, at R.A.F. 
Cosford, to Pauline (née Whyte), wife of Fit. Lt. 
R. D. Booker—a daughter. 

Cross.—On Mav 11, at Highfields, Barnstaple, to 
Jean (née Turnbull), wife of Fit. Lt. E. J. Cross 
—a daughter. 

«On May 15, tw Anne, wife of Gp. 
Capt. H. E. Hopkins, R.A.F.—a son. 

Robertson.-On May 16, to Glenys (née 

Hammond), wife of Fit. Lt. J. G. Robertson, 


M.B., B.S.—a son. 

Stoyle.—On May 23, at R.A.F. Hospital, Halton, 
to Margaret (née McLaren), wife of Fit. Lt. K 
Stoyle, R.A.F.—a daughter (Helen Mary) 

Weedon.—On May 23, at Reynard Nursing Home. 
Willingham, to Elizabeth (née Indian), wife of 
Fit. Lt. Joseph Weedon—a son (Simon Paul). 


DEATHS 
Handa.—-On May 20, in a flying accident, Fie 
Off. Pran Nath Handa. 


Preston.—On May 20, in a flying accident in 


Snowdonia, Gp. Capt. J. E. Preston, Coastal 
Command, R.A.F. 

Rennie.—On May 21, at Bristol, David Nicol 
Rennie, late Air Rad. Off. B.O.A.C. 
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will get higher all-round efficiency with 


- 
- 


T 


THE CONVAIR 540 


Convair 340/440’s can now be converted to use Napier Eland engines in a fatigue-free airframe originally designed for jet-props. 


The Convair 540 is the conversion equivalent of the Canadair 540 now in military and civil production. 
Lower costs - Improved performance - Better passenger appeal 


Cheaper and simpler maintenance - Extended service life 


THE ELAND HAS | 
High aerodynamic efficiency | 


Single lever control 


Automatic temperature compensation | D. NAPIER & SON LIMITED, LONDON, W.3. A member of the English Electric Aviation Crop 
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Keeping water out of aviation fuels and liquid hydrocarbons is 
a job for a FRAM Separator Filter. And not only water . . . FRAM 
keeps out solids too— anything down to 5 microns. Standard 
units are for large-scale installations handling flow-rates of 25 to 
1,000 i.g.p.m. or more. FRAM trailer-mounted Separator Units 
can be readily moved to any location. 


FRAM Separator Filters and Simmonds Control Valves are 
subjected to stringent tests in the Firth Cleveland Test House 
at Treforest. Proving their function under controlled conditions 
ensures that performance is always up to specification. 


Full details of FRAM separator filters from 
SIMMONDS AEROGESSORIES LIMITED Treforest Glamorgan A Member of the Firth Cleveland Group FG) 
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AIRBORNE! FIRST MEMBER OF N-156 AIRCRAFT FAMILY! 


SUCCESSFUL FLIGHT OF USAF T-38 PROVES HIGH PERFORMANCE OF NORTHROP LOW-COST AIRCRAFT! 


Successful flight tests at Edwards Air Force Base, California, indicate that the 
USAF- Northrop T-38 Talon more than qualifies for its unique mission. Now in 
production under USAF contract, it fills a vital need for a high-performance, 
low-cost aircraft in which the new generation of space-age airmen can safely 
master the art of supersonic flight. 

BEING DEVELOPED IN PARALLEL IS NORTHROP’S N-156F—the only fighter under USAF 
contract created especially to fit the specific tactical and economic requirements 
of other free-world nations. The N-156F—the Freedom Fighter—is a supersonic 
weapon system that offers total combat effectiveness superior to any other 
American front-line fighter. 

The N-156F matches effectiveness with economy. It costs far less to buy, to fly, 
and to maintain. And of equal importance, the N-156F is designed for produc- 
tion outside the United States and will make a substantial contribution to the 

* economies of the countries it will defend. 


AS Final N-156F mockup. First production- 
yaa e ; NORTHROP INTERNATIONAL line fighter, rolled out in May, is now 


Beverly Hills, California, U.S.A., A Division of Northrop Corporation being readied for flight tests. 
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Increasing numbers. of “miodetn dircraft. incorporate 
Boulton: Paul powered flying controls in their design.«.. 
Why is this? Because Boulton Paul Power Controls «_- 
are. sensitive, accurate, stable, reliable and 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the foliow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—10d. per word (minimum 12 words 10/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-12-6 per single column inch. Centred lines 
£1. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Bowling Green Lane, London, 
1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


CLASSIFIED 
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AIRCRAFT FOR SALE 
R. K. 


FOR ALL AEROPLANES 
‘OR what purpose do you require an aircraft? 
vubuc transport, personal transport, freighting? 

For training, crop-spraying, acrial photography, banner- 
towing, guder-towing? Or just for the sheer joy of 
flying? Whatever in the world you want it for, we 
can be sure to suit your needs best of all, in any 
part of the world We have been giving the correct 
answers for nearly 30 years not to mention the 
unique service of our New York office for the purchase 
of all American planes 

USTER V, everything new, £1,300 
A* ACHE Super Custom, £10,230 

RGUS, new C. of A., etc., £1,000 

ESSNA 170, demonstrating in U.K., £2,635 

ESSNA 310 all airline radio, £15,250 

ONSUL, new C, of A, low hours, £1,650 
= 45. ex major flag airline, £19,500 

OVES, standard seating, £11,000 

OVE Executive, £15,000 

EMINIS, all types, from £1,800 

ERON I, ex major airline, £27,000 

O name but a few of the types currently available 

K. DUNDAS, LTD., Dandes House, 59 Saint 

R. James's St.. London, S.W Phone, Hyde 


F 3717. Cables, “ Dunduk, Picey, London 
492-14 


RUMMAN Widgeon VP-KNV_ amphibian, six 


seats, Queen Il engines, D.H. propeller, fuli 
blind-flying panel, V.H.F and M.F R excellent 
condition, two years spares available fly away 
Croydon. A. J. Whittemore (Aecradio), Lid., ¢ roydon 
Airport, Surrey zzz-682 


for Tiger Moths. Croydon sist 


Teaver, 
AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


FFER for sale the following aircraft, the majority 
of which on an exclusive basis 


RISTOL 170 Mk. 21 and Mk. 31 A large 
number of these aircraft are offered on behalf of 
Government An opportunity to acquire 


aircraft at most competitive prices 
SONV EYOR 440. Fieet of 12 aircraft maintained 
to highest airline standards from U.S., $460,000 


ch 
OUGLAS D.C.3 Three passenger-cargo con- 
vertibles available, full airline standard and high- 
density seating, £21,000 each 
OUGLAS D.C.4 Cargo, passenger or passenger- 
argo aircraft, several available from U.S., 
$225,000 or leased terms 
OUGLAS Re 6 Nil hours since major over- 
*aul. modi‘ed to increase gross take-off weight 
OUGLAS DC 6A Passenger-cargo interior, low 
om! hours. offers required 
OUGLAS D.C.6B 500 hours since last pro- 
sive overhaul U.S., $700,000 
OVE 2B, built 1953, full airline standards 
©17.500 
ERONS Several available at very attractive 
prices 


AND FOR THE PRIVATE AND BUSINESS PILOT 
OONEY Mk. 20, America’s most advanced light 
aircraft, 165 m.p.h. cruise on 150 h.p. Lycoming 
engine, £6,850, delivered British Isles, duty paid 
USTER, Lycoming engine, tow total hours, well 
eoulnped. 3-year C.A., £1,12 
AIRCHILD ARGUS eae completely over- 
haule?t, bargain 

ESSENGER Two excellent examples, both 
attractively priced 
ROCTERS. Several available 


H. arranged, and for full details 

conta 
RAVELAIR, LTD. 115 Oxford St., London, W.1 
Phone, Gerrard 3382 492-80 


W.S. SHACKLETON LTD 
Europe’s Leading Aircraft Brokers 


offer 


PERCIVAL PRINCE G-AMLZ 


Without doubt, this is one of the most 
luxuriously equipped business executive 
aircraft in the United Kingdom. 

For several years it has been operated ex- 
clusively for the Managing Director and 
most senior personnel of Stewart Smith 
& Co. Ltd. Its sale now is being made in 
accordance with company pelicy to change 
its executive aircraft every two or three 
years. 

The passenger cabin is furnished with five 
fully reclining seats. Radio station com- 
prises STR.I2D 70 channel V.H.F., 
STR.9X 10 channel standby V.H.F., 
Marconi 7092 A.D.F., 1.L.S. and Decca 
Receiver. 

C. of A. valid until 12th March, 1960. 
Early delivery ex Blackbushe for £15,000. 


W. S. SHACKLETON LTD., 
175 Piccadilly, London, W.1 


AIRCRAFT SPRING WASHERS 
To B.S. 
SPECIFICATION 

= 2 SP.47. 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH. 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 
AMPHIBIAN AND THE AEROBATIC P.149-D 
CAN BE IMPORTED ON AN OPEN GENERAL 
LICENCE WITHOUT DOLLAR WORRIES. 
Ask your dealer, or Write 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts. 
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ADVERTISEMENTS 


“ The Aeroplane and Astronautics."’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘ The Aeroplane and 
Astronautics," may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “T 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex : 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone : Midland 6616. 
50 Hertford Street, Coventry. Telephone : 
Coventry 62464. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


HIPMUNK 22, low hours, an excellent privately 
owned acroplane with 10-channel V.H.F., am 
screens, etc., £1,700 o.n.o. Phone, C hrisichurch 2420, 

492-8843 


| Gale, 
C-46F 


PASSENGER AND CARGO 


WITH OR WITHOUT 


T-CATEGORY KIT INSTALLED 


IMMEDIATE DELIVERY 


B' RBANK, 


CALL OR CABLE 


D 


EXECUTIVE VICE-PRESIDENT 


Phone, Stanley 7-3411 Cable, “ Flytiger.” 


492-656 


ROCTOR  V,. total airframe hours 550, total 
engine hours 553, é c of A. expiring 
28.1.60; hours since last C€ A. 2 
full dual, fitted with Murphy single-channel radio. 
This aircraft is in excellent condition and is a 
really good example of the type, price £650 
Whe MOTH, total airframe hours 660, since 
A 36.35, total engine hours 1,067; 
c of A. expires 2.12.5 This aircraft has been 
maintained to a hire and reward maintenance sche 
dule and is in excellent condition, most likely “this 
is one of the lowest-heured Tiger Moths being 


PPLY Goodhew Aviation Co., Ltd., Oxford 
Airport, Kidlington, Oxford 492-9 
1 D4 Link Trainer for sale, crated for transport, 


can be viewed Londoag, reasonable offer invited. 
Box A922, car of THE AEROPLANE AND ASTRONAUTICS. 


492-2 

ROCTOR III, reason illness R.Ac.C. schedule 
maintained, mos moderatel el used, very low 
hours, single-channel -— leather seats, many 
spares, instruments, ¢tc dy fly an ywhere. £350 
Apply Hyland Londoudery. stavioned 
Newtonards 492-x7950 


Aircraft Wanted 
IPSY 2-seater aircraft or equivalent required. Box 
A926, care of THE AEROPLANE AND ASTRO- 
NAUTICS 492-x7949 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OMPONENTS, spares and instruments for ail 
aircraft and engines, A.R.B. released. Aijrtrade, 

Ltd., Croydon Airport Phone, Croydon 0643. * 
122-69) 
OLLASONS for Tiger Moth and Gipsy engine 
spares. Croydon 515) 222-709 


HILLIPS AND WHITE, LTD. 
FFER from stock a comprehensive range of new 


Spares and components for the following engines: 
HEETAH IX, X and XV, de Havilland Gipsy, 


Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment electrical components and aircraft 


spares are also available from stock. 

6 QUEENS GARDENS. London, W.2. Phone, 
Ambassador 8651, 2764. Cables, “ Gyrair, 

London.” 222-670 
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THE AEROPLANE 
and ASTRONAUTICS 


‘or spares every description. 

Phone. Croydon 852 222-063 

APT SERVICES, The Common, Cran- 

leigh, Surrey. Cranicigh 536. ns ts and 

Autopilot overhaul test sales. Dakotas and most other 
instruments from stock. zzz-701 

OLLASONS are cialists in the overhaul of 
Gipsy engines. roydon $151. zzz-710 

USTER Autocrat speres, surplus as result of 

Minor 2, ali 


cowls, Fairey metal propeller, engine bearers, oil 
tank, etc. Box A921, care of THE AEROPLANE AND 
ASTRONAUTICS. 492-1 


J. The Drive, Horley, Surrey. 
Phone ley 4294. Ca 
“ Cubeng, eds 


1420 and 
492-17 


ER Moth res, flying wires, undercarri. 
propellers. blind flying hoods. 
Croydon Airport. Cro 


HELICOPTERS 
ICOPTER SERVICES, LTD., offer 


f Ii charter services. 96 Pi 


APPOINTMENTS BUREAUX 


VIA International A mt- 
. 338 Kilburn High 
Mai 3142. 


492-19 


their 
lly, 


NOTICES 
TRANsPorT A Dvisony (ouncit 


HE AIR TRANSPORT ADVISORY COUNCIL 


ice that they have received the under- 
ment to operate scheduled air 
services: — 


FROM ORION AIRWAYS, LTD. OF BLACK- 
BUSHE AIRPORT, CAMBERLEY, SURREY:— 


APPLICATION No. 2546 for a Normal Scheduled 
Service initially with by and later also 
with Viscount aircraft of 
i nta freight and mai tween ov 
and Dub “frequency of three return flights 


on Fridays, and Sundays for 
seven years from April |, 
FROM EAGLE AIRWAYS, LTD, OF 4 


EDGWARE ROAD, LONDON, W.2:— 


(CATION No. 2547 for a seasonal Normal 
Foe $m Service with Viscount and DC-6C aircraft 


(Ring- 


of 
on the route Manchester 
initial 


Tech.>—Rimini at an 
ing later in accordance with traffic 
ii to October cach year for 10 years from date 
approval. 


FROM AIRWORK, LTD. OF BLACKBUSHE 
AIRPORT, CAMBERLEY, SURREY:— 


APPLICATION No. 43/8 for_an amendment to 
terms of approval of the Coach Class Service 
ich they are as to operate with Viscount 
aircraft on the route London—Rome—Benina— 
Wadi Halfa or Lusor—Khartoum— Entebbde—N'‘dola 
saka--Salisbury, at a frequency of two return 
flights cach 28 days until October 31, 1967, so as 
to enable them to fate an additional 10 return 
hts between March and October each year with 
a total annual frequency of 36 return flights. 


APPLICATION No. 85/3 for 
the terms approval of the Coach Class Service 
which they are authorized to operate with Viscount 
aircraft on the London—Rome—Athens or 

nina—Cairo or Wadi Halfa or Luxor—Khartoum 
—Entebbde—Nairobi. of up to four 
return flights cach 28 days until October 31, 1967, 
so as to enable them to operate at an ‘annuai 
frequency of 52 return flights 


FROM SILVER CITY AIRWAYS. LTD., OF 62 
BROMPTON ROAD, LONDON, S.W.3:— 


an amendment to 


Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 
PRICES SENT ON REQUEST 


Having acquired all British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 
ex stock at extremely competitive prices. 


AIRLINE AIR SPARES LID. 


SOUTHEND AIRPORT 


ESSEX 


Telepho: Telex : 
ROCHFORD (Essex) 56881 -2-3 1943 


For A.O.G. services after office hours : 
Telephone Mr. Edwards, Southend 47828; 
Mr. Noble, Southend 43863. 


BLACKBURN AIRCRAFT LIMITED 
BROUGH, YORKSHIRE 


require a number of 


SENIOR JIG & TOOL 
DRAUGHTSMEN 


for employment on the tooling of the NA.39 
aircrafe. 


Applicants should have a wide experience of 
the making of jigs, tools and fixtures for the 
aircraft industry, and preferably have a good 
experience of machine shop practice. 
Good salary, Contributory Pension and Free 
Life Assurance Scheme. 


Applications, with full particulars of qualifications 
and experience (in confidence) to the PERSONNEL 
MANAGER at the above address. 


LAMINATED SHIMS 


BRASS AND ALUMINIUM 
ALL DESIGNS ANY QUANTITY 
PROMPT DELIVERY 


PRICE & ORPHIN LTD. AID & ARB 
Newtown, Mont. Approved 


LICATION 2 for an to 
| of approv the seasonal ux Inter- 
ce authorized to 

ith DH-89, Dove. . Dakota and 

Bristol 170 aircraft on the route Ramsgate and/or 

d¢d—Birmingham ‘(Eimdon) and/or Manchester 
ingway) and/or Liverpool (Speke), with tra 

rights only between Birmingham or Manchester or 
Liverpool on the one hand and Ramsgate or Lydd 

on the other, at a frequency of three return flights 


operate 


ily from April to September cach year until 
$e tember as to enable them to 
ate the route Manston and/or 
(Elmdon) and/or Manchester (Ring- 

) and/or Liverpool (Speke) and/or Blackpool 


with traffic rights 
mchester or Liverpool or Black 
hand and Manston or Ly on the ot 


FROM BRITISH EUROPEAN AIRWAYS, OF 
KEYLINE HOUSE, RUISLIP, MIDDLESEX:— 


at ae No. 2248/1 for an ame 

the terms of approval of the All 

ice which t are authorized to operate th 
Berrie, which iscount aircraft 
between London and Glasgow at a freque 
accordance with traffic demand until Decem 
$0 as to enable them to make optional traffic stops 
at Manchester and Birmingham 


These applications will be considered by the Council 
the Terms of to them 


e Reference issued 
the a of Civil Aviation on July 30, 1952 


only between Birmingham or 
on the one 


those ‘spplications must made in writing Stating 
reasons and must reach the Council within 
14 days of the date of this advertisement, addressed 


derails of the applications may be obtained 


an — is made to an application by other 
air transport company on ¢t grounds that they 
applying to operate the route or part route 
question, their  eoemcenen. if not already submitted 
% the Council, should yoaee them within the period 
for the ine of 


WIRE 
THREAD 
INSERTS 


FOR NEW DESIGNS & SALVAGE 
The Cross Wire Thread insert is a coi! 
of wire having a thread form both inthe 
bore and on the outside diameter. 't 
screws into a tapped hole larger than 
the normal size, has a slight springy 
interference fic with its mating part 
and provides a hard smooth thread that 
will neither come out nor wear out. 


CROSS mrs. co. (1938) LTp. 


COMBE DOWN, BATH Tel.: COMBE DOWN 2355/8 
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BUSINESSES, PREMISES, OFFICES, 
ETC 


Ag grease 


FT. long, 118 ft. clear span, 32 ft. 
complete with Morris overhead 
crane, electric lighting and heating: clad externally 
with new Big Six sheets. 
but including heating, lighting, etc., £13,520 This 
magnificent building has only been qpoged, a few 
years and has recently been in use and is in first-class 
condition. The above is only one of our large selec- 
tion of new and second-hand ge, always in 
Stock, 16 ft. to 150 ft. clear span rit phone 
or call for quotation for your next factory or exten- 
sion. Resheeting and complete works undertaken 
escol Construction 0, t Lumbrook Mills, 
Northowram, Halifax. Phone 68168 495-8845 


CLOTHING 
R. 


high, 
travelling 


Officers’ uniforms for sale, new and 
reconditioned. Fisher's, 86-88 Welling- 


A.F. 


ton St., Woolwich. Phone 1055. Kit also purchased 
zzz-707 

CONSULTANTS 
TTON (CONSULTANTS), LTD. 7 


R WwW. sU 
« Lansdown Place, Cheltenham. Phone 5811 


495-8824 
R H. STOCKEN, F.R.Ae Eagle House, 109 
St., S.W.1. Whitehall 8863. 72zZ-696 


ENGINES AND ENGINE SPARES 


IPSY Major Mk. 10 and Mk. I engines, part- 
time-expired engine. 


ost types of light aircraft. Mitchell 
Aircraft, Lid., The Airport, Portsmouth. Phone 
7641 zzz-689 


NGINE overhauls Hants and Sussex Aviation. 
Ltd., offer Britain's most comprehensive overhaul 


service, ‘including magneto and component overhau! 
with spares supply. All D.H. range up to Queen 30 
Mk. 2 for eron, Armstrong Siddeley, Blackburn 
Cirrus, Lycoming and United Kingdom distributors 
of Continental motors Huge exchange pool most 
type engines Specialists in export work. Address, 
Airport, Portsmouth, Hants. Phone 63051 
492-693 


HIRE AND CHARTER 


APIDES for hire or charter, A. J. Whittemore 
(Aeradio), Ltd., Croydon Airport, Surrey 
22-683 


Zz. 
RISTOL 170 Wayfarer for Barchull charter, 
regen or freight, fitted 48 seats, or would 
consider offer with crew. Long-term preferred. Apply 
Shortcut Ltd., Godstone Rd., Whytcleafec 
Surrey. Uplands 8211 492-15 


PACKING AND SHIPPING 
R Ap J. PARK, LTD., 143-9 Fenchurch Sr. 
« E. .. Phone, Mansion House 9. Official 
packers A shippers to the aircraft industry 


zzz-674 
PHOTOGRAPHY 


photographs, 5.000 available includ- 
ing 1914-18 warplanes, latest U.S.A. and British 
x in., 7s. 6d. per dozen. Lists and 
specimen 2s. Post free; also thousands of ships 
and railways. Real Photographs, Ltd., Victoria Mouse. 
Southport. 2-6 


Aviation, 
Phone, 


RADIO AND RADAR 
PERRY Zero reader, Type ZLI course selectors. 
contro! panels, flight computers and _ indicators, 
three complete installations in stock. A. J. Whittemore 
(Aeradio), Ltd., Croydon Airport, Surrey. 222-684 


ST and most other British 
and American V.H.F. R/T equipment always in 
A.R escsceal design installations into any 
aircraft. A. J. Whittemore (Acradio), 
roydon Airport, Surrey. “685 


SITUATIONS VACANT 


A, F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
“No pass, no fee” terms. Over 95% successes 
For details of exams and courses in all branches of 
aeronautical work, aero engines, mechanical engineer- 
ing, etc., write for 148-page handbook—free. B.I.E.T 

(Dept. 703), 29 Wright’s Lane, London, W.8. 
zzz-690 


ACTON, LONDON, W.3. 


Because of continued expansion in the company’s 
SPECIAL PRODUCTS DIVISION additional staff is 
now required in the DRAWING OFFICE. 


DRAUGHTSMEN 
(a) MECHANICAL. Experience necessary in electro- 


mechanical servo mechanisms or tape transport 
mechanisms 

(>) ELECTRICAL. Experience necessary in printed 

including transistor circuitry 


circuitry technique 
for computers, etc 


Good commencing salaries will be offered to suitably 
qualified men who should have reached H.N.C. level 
working conditions are good. 

The company operates a contributory pensions and 
life assurance scheme 
All lications will be regarded as strictly confidential 
and should give full details of present and past 
positions held, age and qualifications. 

IN THE FIRST INSTANCE PLEASE WRITE TO:— 


THE PERSONNEL MANAGER, 


ye | 


WESTERN AVENUE, ACTON, LONDON, yO 
A* ary-General Manager is required for the 

Gliding Centre. Salary €800 p.a., with 
definite prospect of considerable increase Apply. 
giving qualifications, ¢.g., experience of airfield opera- 


tion, eo and general background to the 
Chairma: am Gliding Society. Ltd., Lasham 
Gliding ‘Cemte. Nr. Alton, Hants 


28 
A 
4 
2 
= 
= 
= 
oF 
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te yunctl, 
further 
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29 THE AEROPLANE 
and ASTRONAUTICS 


ELL-ESTABLISHED aircraft operating co . 
considering entry imto crop-spraying and allied 
fields, seeks pilot/manager able and willing to 

establish and build-up this side of the business. Pile 
state details of experience and salary required to 
Box A924, care of THE AEROPLANE AND 
492-3 


FOR 


(ELECTRONICS) 

ACANCIES exist for Design and Development 

Engineers to work on fuel measuring and control 
systems for aircr 

PPLICATIONS are invited from qualified engineers 

who have had at least three years’ experience in 
this field A contributory pension scheme exists and 
all personnel are encouraged to participate In 
addition, sports and social facilities are available 

LL relevant information should be addressed to 

Chief Technical Executive, Waymouth Gauges and 
instruments, Ltd., Station Rd., Godalming, Surrey, a 


subsidiary company of Smiths Aircraft instruments, 
Ltd. 493-8846 


NTATIVE. 


APPLICATIONS ARE INVITED FOR A VACANCY 
IN THE TECHNICAL SALES DEPARTMENT OF 
A LARGE AIRCRAFT INSTRUMENT COMPANY 
FOR A REPRESENTATIVE TO ESTABLISH AND 
MAINTAIN A TECHNICAL LIAISON WITH 
AIRCRAFT CONSTRUCTORS AND OPERATORS 
AT HOME AND ABROAD, ON FLIGHT CON- 
TROL AND NAVIGATIONAL EQUIPMENT. 
INCLUDING AUTOMATIC PILOTS 


This position is permanent and pensionable 


Applicants should state age, qualifications and experi- 
ence and give an ind:cation of the salary required 


BOX A923, care of THE AEROPLANE AND 
ASTRONAUTICS. 493-8847 


AIR TRAFFIC CONTROL OFFICERS 


UALIFICATIONS: Candidates must have success- 

fully completed an approved course in Air Traffic 
Control and have had a minimum of three years’ 
watchkeeping experience as an Iraffic Control 
Officer They should possess G.C.E., School Certi- 
ficate or equivalent, flying experience and knowledge 
of radar desirable 

GE: 24-35 


UTIES: Air Traffic Control duties at Hong Kong 

airport. 

ERMS OF APPOINTMENT: On probation (two 

years) to the permanent and pensionable establish- 
ment with emoluments in the scale £960-£1,859 per 
annum Cost of living allowance Free passages 
Quarters provided at rental if available. Free medical 
attention, generous leave, taxation at local rates 

PPLY to Director of Recruitment, Colonial Office, 

London, S.W.1 State age. qualifications and 
experience. Quote BCD.98/51/01 492-12 


HE Air Ministry have vacancies for civilian 

radio technicians at Royal Air Force Sealand and 
at other selected R.A.F stations throughout the 
United Kingdom for the servicing, repair, modifica- 
tion and testing of air and ground radio and radar 
equipment Commencing salary (national) (according 
to age) is £525-£635 p.a. Max. salary £745 p.a. These 
rates are subject to a small deduction at certain pro- 
vincial stations and a small increase in London 
Annual leave three weeks three days, increasing to 
four weeks after three years’ service A limited 
number of houses may be available for renting at 
Sealand These houses are at West Kirby, some 15 
miles distant Apply. giving details of qualifications 
and experience, direct to the Commanding Officer, 
No. 30 Maintenance Unit, Royal Air Force Sealand, 
or to Air Ministry C.E.4m Cornwall House, Waterloo 
Rd., London, S.E.1, for other vacancies 492-10 


REQUIRED FOR 


AT 
ON VARIED PROGRAMME OF WORK, INCLUD- 
ING THE AIRCRAFT MANUFACTURING COM- 
PANY’S D.H. 121 JET AIRLINER 
Degree, H.N.C. or equivalent qualifications desirable 
Contributory Pension and Life Assurance Scheme 
APPLICATIONS, GIVING FULL DETAILS OF 
QUALIFICATIONS, EXPERIENCE, AGE AND 
SALARY DESIRED, SHOULD BE ADDRESSED 
10:— 


THE PERSONNEL MANAGER (REF. HAL/69/7) 


L™- 


THE AIRPORT, 
LUTON, BEDS 492-7 


AHAMAS AIRWAYS invite applications for the 

position of Sales Manager revious experience 
within the civil air transport industry is desirabie 
and the successful applicant must be ambitious and 
energetic in addition to possessing a keen, orderly 
approach to selling air transport in an area offcring 
substantial prospects Salary and conditions of 
employment will — discussed with those for whom 
interviews will arranged Written applications 
iving full details “thould be sent to Mr. Eric Rylands, 

Berkeley St.. W.1. 492-5 


BLACKBURN ENGINES LTD. 
Brough, Yorkshire 


require a number of 


SERVICE ENGINEERS 


for the servicing of small Aircraft and Industrial Gas Turbines. 


Applicants should have recent experience of small turbine work, 

and preferably be educated up to H.N.C. standard. These are 

Staff positions carrying Contributory Pension Scheme and Free 
Life Assurance benefits. 


Applications please to the Personnel Manager at the above address. 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require the following staff:— — 


TECHNICAL ILLUSTRATORS 


have available for world-wide charter 


CIRCUIT DRAUGHTSMEN 65 SEATER 


(ELECTRONIC) 


ARGONAUT A/C 
TSMEN Payload 6,000 kilos, fully pressurised 


ELECTRICAL AUTHORS alse 
36 SEATER VIKINGS 
ELECTRONIC AUTHORS 


Please apply 


Good salaries with immediate housing assistance LONDON SALES OFFICE: Panton 

available for successful applicants. House, 25 Haymarket, London, $.W.1 

Written applications in the first instance with full Tel.: TRAfaigar 390! Telex 21168 
particulars, age, experience, etc., to:— or 


SERVICE ENGINEERS NEER 


BLACKBURN AIRCRAFT LTD 144-PAGE BOC 
BROUGH, YORKSHIRE 
require for work on the N.A.39: fe 


Electrical Service Engineers 


Applicants should have had recent ex- 
perience on modern high speed aircraft, 
and should preferably be educated up 
to H.N.C. standard. 
These are Staff Positi with Con 
Pension and Free Life Assurance beneGt 


Full details of the easiest ond quickest 
way to prepare for A.F.R.Ae A.R.B. 
Licences, B.8c.(Eng.), A MI Mech City 
& Guilds, and hundreds of Home Stud: 
Courses tn all branches of Aeronautic: 
Me hanical & Electrical Eng., Draughts- 
pt ip, R.A.F. Maths., etc., are given in 
#§ this uable book. Our Courses have been 
% ar prc ved by norm Aeronautical Society 
and many B.LE.T. Students have obtained 
First Places in the A.F.R.Ae.8S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
da posts will be sent on 

FREE! Write: B1.2.T , 806a COLLEGE HOUSE, 
29-31, LANE, LONDOS, W.s. 


BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 


Applications please to the 
Personne! Manager at the above address. 


OPPORTUNITY IN A GREAT YOUNG COUNTRY 
ROYAL RHODESIAN AIR FORCE 


has immediate vacancies for ex-R.A.F. men, single (or married without children), 
not over 30, recently released and QUALIFIED in the following trades: 


AIRFRAME FITTER ARMAMENT FITTER ENGINE FITTER 
INSTRUMENT FITTER RADIO FITTER AIR WIRELESS FITTER 
AIR RADAR FITTER ELECTRICAL FITTER GROUND WIRELESS FITTER 


SAFETY EQUIPMENT WORKER 
FULL CAREER PROSPECTS - FINE CONDITIONS - GOOD PAY & PENSIONS 
An Ideal Service life in a good climate with all-the-year-round sunshine. 
Apply, stating age (married or single), Service Qualifications and experience:— 
Air Liaison Officer, 429 Strand, London, W.C.2 


PERSONNEL MANAGER SOUTHEND Rochford 56400 
ts 


THE AEROPLANE 
and ASTRONAUTICS 


T= (isos OF A 


PPLICATIONS are invited for the oo | 
appointments in the department of aircraft 
MONSTRATOR in structural and 
testing. to assist in laboratory teaching and 

search work Candidates should have experien.c ot 

structural and mechanical testing techniques applied 
to aircraft or guided missile components, and shoul 
have a degree in engineering or phys.cs, 


qualification in scale £600 
by to £1,000 pa. with and family 
a Further particulars 


30 


XETER AIRPORT, LTD. Courses for Commercial 

Pilot's Licence, from £625; Private Pilot's Licence 
from £101 5s Contract fate solo fiying. Austers 
and Tigers, £2 =, 6d. per hr.; norma! dual/solo 
rates, £3 7s. 6d. hr.; twin conversions, £6 12s. 
per hr.; £5° 5s. per hr.; Messenger, 
£4 as. per Limited accommodation 
6d. per week. Exeter Airport, Exeter. 


URREY AND KENT FLYING CLUB, Biggin 
Hell Tiger, Hornet and Leopard Moths, Chip- 
munk and Prentice. Green Line 705 direct in one 
hour from London. Biggin Hil! 2255. 492-694 


‘SIGN draughtsman for the detail design of 
structural and mechanical testing for 
use in research investigations Experience and inter- 
est in a fairly wide ficid of mechanical or clectro- 
mechanical engineering desirabic H.N.C. or equival- 
ent qualification preferred Salary in scale £600 by 
£25 to £750 by £25 to £875 p.a. with prospects of 
further advancement to £1,000 pa. Local Govern- 

ment superannuation 
MMENCING salary for both appointments de- 
pends upon age, qualifications and experience. 
Consideration given to housing requirements. Appli- 
cations giving full particulars and the names of 
three referees should be forwarded to the Recorder, 
College of Acronautics, Cranfield, 
ks. 93-8848 


XPERIENCED Widgeon/S.51 licensed helicopter 
pilot and engineer required for U.K. executive 


transport operation based near London ull r- 

ticulars in writing to Box A895, care of HE 

AEROPLANE AND ASTRONAUTICS 492-16 
SITUATIONS WANTED 


way ABC licence, Bristol 170, some light 
position overseas preferred. Voung. 20 
Clarence ‘St.. Takapuna, Auckland, New 


27852 

L.T.P.L. 10,000 hours, Dakota, Ambassa or 
« Viscount, requires seasonal ing ‘Available 
immediately. Box A925, care of Tue Aanort , D 
493-x7948 


GS), no bold, somewhat decrepit 

eel oo Far East), airline transport licensed 
pilot, 8,000 hours (D.C.-3)) forced to seck pos tion 
(before fenited capital exhausted) in order to main- 
tain wife and two children. Considerable administra- 
tive experience, anything considered. anywhere, which 
will keep family in the luxury to which they are 
accustomed. Airborne or chairborne. Box A927, care 
of THe AEROPLANE AND ASTRONAUTICS. 492-x7951 


TUITION 


PPOCIATIONS, LTD., Crey- 
A.-approved P.P.L., C.P. 
UR pully Chipmunk, Auster, 
Proctor and twin-engined aircraft. Link £! per hour 
Specialist instruction. Competitive and contract rates. 
Phone, Croydon 9308. 222-699 


INISTRY Approved for Commercial and Instru- 

men Rating. Subjects for all professional 
licences and ratings embracing academic, technical, 
simulated and flying home-study excellent alternative. 
individual coaching; refresher courses; officially 
appointed by H.M. Services for Cor-espondence 
Scheme, Refer Education Officer, or direct 33 Ovington 
Square. Knightsbridge, London, $.W.3. Kensington 
8221 222-697 


EARN to fly, £32; instructors’ licences and instru- 
ment flying for £3 {5s. per hour; night flying. 
15s. per hour. Residence 6 gens. weekly. Approved 
M.T.C.A. Private Pilot's Licence Course. Specialized 
course for Commercial Pilot's. Licence. Wiltshire 
School for Flying, Ltd. Thruxton Acrodrome 
(Andover Junction | hr. 15 min. from Water'oo . 
Hants zzz-700 
INK instruction to instrument rating standard. D.4 
at 25s. per hour at Hill. Green 
Line 705 from Victoria or Brom South. Maitland 
Air Charters, Lid. Phone, Bissin Hill esse 


skilled hands— 
or stilled hands? 


Every year thousands of skilled hands 
are stilled for weeks, even months, by 
dermatitis. It’s all so unnecessary. 
Hands can be protected by Rozalex 
Barrier Creams. There are 12 of them 
to provide protection against almost all 
known industrial irritants. Details of 
the creams and full technical resources 
are available from Rozalex Limited, 
10 Norfolk Street, Manchester, 2. 


ROZALEX 


BARRIER CREAMS 
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AMBRIDGE AERO CLUB. M.TC.A.-approved 
private pilot’s licence course, 30 hours £3 10s 


-L.S. procedures to instrument rating standard, £1 
© hour, instructor’s course, £3 10s. per wt night 
ying, £4 10s. per hour; Auster JIN. £3 15s 
hour, dual and solo. No fees or subscriptions chao 
operates on all days, including week-ends. The 
Aerodrome, Newmarket Rd., Cambridge. Phone 
56291. 2z2z-703 


IVIL pilot-navigator licences. 


VIGATION, LTD., provide full-time or postal 
tuition or a combination of either of these 
methods to suit individual requirements for the above 
licences. Classroom instruction can be provided for 
A General, certain specific types and performance 
schedule examination. Link raining Depot, at 

Monarch 1364. 
Fo full details apply to the Principal. 


VIGATION, TD., 


30 CENTRAL CHAMBERS. 
EALING BROADWAY, 
LONDON, 
Phone, Ealing 8948. 222-69 


LYMOUTH Ideal training area in holiday dis- 
trict for a and P.P.L. training. Tiger 
and Auster, £3 7 per hr. Contract rate £2 17s. 6d. 
solo. Chipmunk. ‘for advanced flying £5 5s Night 
flying available. Individual tuition with guided study. 
Plymouth Airport, Ltd., Crownhill. Plymouth 72752 
zzz-0704 


ONE YEAR POST-GRADUATE COURSE IN 
FLUID MECHANICS 1959-60. 


ONE-YEAR post-graduate course in “ Fluid 
Mechanics "" will be held at the College during 
the autumn, spring and summer terms of the 
academic year 1959-60. 
HE course is imtended for students wishing to 
acquire a knowledge of fluid mechanics at an 
advanced level without: necessarily eciauzing in 
acronautics Applicants must be graduates in a 
branch of science or enginecring and have had prac- 
tical experience in one of the subjects covered by 
the course. 
HE content of the course includes the general 
theory of fluid flow at subsonic, supersonic and 
hypersonic speeds, high temperature gas dynamics and 
hydromagnetics, project work, experimental facilities 
and techniques and specialized aspects of ship hydro- 
dynamics (including cavity flows, behaviour of ships 
at sea and high-powered ship propulsion) and 
mathematics. 
URTHER information and forms of application 
may be obtained from the Warden, The College 
of Acronautics, Cranfield, Bletchicy, Bucks 492-8 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commercial and private pilots training; 
night flying every night; Austers and Chipmunks from 
£3 15s. o entrance fee or subscription. Municipal 
Airport, Southend-on-Sea, Essex hone, Rochford 
56204 492-698 


BOOKS AND PUBLICATIONS 


ORLD’S largest_ stock of old aviation books 
(over 15,000). Catalogue free. Top prices paid 
for Janes, any year, World War I and other aviation 


books. Stuart, Fairlight Hall, Hastings. 722-681 
RINCIPLES OF ENGINEERING 
by Jacob Shapi The comprehensive review of 


the enginecring crlacioles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the ficid ag gy 448 
pages, 55s. net from booksellers, or 56s by post 
from the publishers. i= Press Limited. Bowling 
Green Lane, London 
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> Plessey UHF equipment provides clear and reliable ground to 
air and air to air communications on 1750 channels. 


Developed in conjunction with the Royal Aircraft Establishment 
~* Plessey UHF systems are the most advanced of their kind in 
the world. 


Plessey UHF Equipment permits instant precise communication 
7. in the military communications band free from all Civil 
interference. 


»> Constructed in compact individual units, Plessey UHF equipment me 


can be assembled in a variety of combinations. ae 
> Plessey UHF equipment is in service with the Royal Air Force _ 
and the Royal Navy now.... Bie 


> If you require further information write for Plessey publication 
No. 119. 


Plessey 


ELECTRONICS & EQUIPMENT GROUP 
THE PLESSEY COMPANY LIMITED «+ ILFORD + ESSEX «+ Tel: ILFord 3040 


Overseas Sales Organisation: Plessey International Limited - Iiford - Essex - England 
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Bloodhounds ready for launching during acceptance trials at Woomera 


5, 1959 
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CROWN COPYRIGHT RE ERVED 


More advanced Bloodhound for defence of UK confirms 


particular suitability for European defence needs 


Already in operational service with the 
RAF and adopted by non-NATO Sweden, 
Bloodhound Guided Weapon System is 
now to be further developed for the RAF. 
This developed Bloodhound possesses 
substantially increased operating range 
and altitude, with advanced technique 
ensuring still greater lethality at these 
increased ranges and heights. Low altitude 
performance is further improved to coun- 
teract the threat of low-flying targets. 
Development, rather than replacement, 
of Bloodhound offers the obvious econo- 
mic and operational advantages inherent 
in making use of an existing system. 
Proved in many hundreds of test firings; 
built by Europe’s laggest missile-manu- 


facturing complex; and particularly suited 
to European defence needs, Bristol 
Ferranti Bloodhound forms the world’s 
most effective defence system now and for 
many years to come, 


Security forbids publication of full 
details, but the following facts about 
Bloodhound can now be given: 

Power. The Bloodhound is powered by 
two Bristol Siddeley ramjets—jet engines 
with no moving parts. Ramjets ensure 
power and range flexibility, burn kerosene, 
are simple and safe to handle. 
crew directs radar beam on to target, which 
is reflected to a receiver in Bloodhound, 
ensures highest accuracy—regardless of 


range. Missiles may be fired, singly or in 
salvoes, using only one radar. 

Airframe. Employs unique and advanced 
monoplane moving wing configuration 
two advantages: quicker and more pre- 
cise response, as well as greater accuracy 
of interception; superior at high altitudes. 
This configuration was selected at initial 
design stage to embody maximum develop- 
ment potential. 


BRISTOL/F 


Bloodhound 


WEAPON DESIGN AND CONSTRUCTION BY BRISTOL + GUIDANCE AND CONTROL BY FERRANTI 
TARGET ILLUMINATING RADAR BY BTH - SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 
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